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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


WE SAID IT WOULD 
PROTECT FOR 15,000 MILES. 
WE PROVED IT IN A 
60,000 MILE TEST. 


Motor Oi 
15000 miles between changes computer ROS 
y equipment which simulaied 
t your cars engine ag; against highway driving and tough 
r, sludge, varnish, rust stop and go traffic. We ran 
and corrosion without an oil f it for 15,000 miles between 
change for 15,000 miles, or changes for a total of 
one year whichever comes 60,000 miles. 
first, under normal driving After the test, the en- 
conditions. gines were torn down and 
inspected. We found excep- 
tionally clean parts and in- 
significant wear. As you can 
see in pictures on the left, the 
hard working camshafts from 
the test cars were compared 
with a brand new camshaft. The average 
wear of the test car cams was so low, 
it fell within the manufacturer's tolerance 
specified for brand new cams. And that was 
after 60,000 miles 
That was only one of a rigorous series of tests. 
And test after test, new STP Motor Oil proved 
itself to be one of the most advanced automotive 
lubricant formulations on the market today. 

So, remember to put new STP Motor Oil in 
your car. And then forget about changing your oil 
for another 15,000 miles. You'll have all the 

engine protection you need 


We know it will provide 
engine protection for 15,000 
miles because we 
proved it in a 60,000 
mile test. 


After 60,000 miles 


on new STP Motor Want more proof? 

Oil the camshafts If you'd like a booklet that documents the 

were compared to f actual tests with pictures of the results, it's yours. 

brand new cams. Free. Just write to: 15,000 MILE PROTECTION, 
We ran new STP CORPORATION, BOX 9807, 


STP Motor Oil in cars on FT. LAUDERDALE, FLORIDA 33310. 


NEW STP MOTOR OIL. PROVEN PROTECTION. 
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We can help 
you save money 
the next time 
you buy spark 
plugs. 
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time, AC-Delco 
has made it possible 
for you to get one 
free AC Spark Plug 
when you buy seven 
— at participating 
AC-Delco outlets 
displaying this 
"Buy seven, get one FREE” sign. 

If you need a tune-up, AC-Delco 
can help you save twice...once 
when you buy AC Spark Plugs, and again 
when you drive. 

Look for this AC Spark Plug 
"Dollar Sign" wherever you go for parts 
or service. 

While supply lasts. Void where prohibited. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
Madison Ave., New York, N.Y. 10017. Because of the large volume 


of mail, 


we are unable to acknowledge unpublished letters. 


Water power 


In these times of doomsday predictions 
concerning the energy shortage, the 
technology reported in Popular Science 
offers a ray of hope. The article in the 
May edition, "Water Power for Your 
Home," is an imaginative approach to 
producing small amounts of power with 
a system normally used on a large 
Scale. There is one catch to this sys- 
tem at the present time. Most residents 
in this state [California] would find 
their allocation of water used up very 
quickly with this system. 

The same reason for the shortages of 
power we will be experiencing this sum- 
mer will also obviate any hope of 
tinkering with this power system, at 
least until the next 20 inches or so of 
rain! Let us hope someone will have a 
brainstorm concerning the drought. It 
would be appreciated out here!! 

Bob Dickie, La-Selva Beach, Calif. 


Underground housing 


Congratulations on your April article, 
"Underground Houses." | was a little 
disappointed, however, that my thesis, 
“The Architectural Use of Underground 
Space” (160pp, 1975), was not cited in 
your further reading list. It's still the 
best assessment of environmental ben- 
efits and design and landscaping issues 
available. It is somewhat similar to 
Scalise's Earth-Integrated Architecture 
in scope, but is, | believe, a more com- 
prehensive package. Although the thesis 
is available only through те, it was 
used as а course-reference text at 
last summer's "Building Underground” 
short course at Harvard (where | was 
privileged to be a guest lecturer on the 
subject), and is presently in use in 
seminars at two other universities. 
Kenneth Labs, 
Star Route, Mechanicsville, Pa. 18934 


Mr. Labs’ thesis on underground archi- 
tecture can be ordered from him at the 
address above. The cost is $19 ($20 if 
you'd like it sent first class). We've 
heard also from another person who 


: moves with you. Please use 
this form and attach your 
magazine address label. 


i Are You Moving Soon? 
If you are planning to move, 
ATTACH | please notify us 8 weeks in 
LABEL advance and we'll make 
HERE Sure your subscription 


offers PS readers his thesis on the sub- 
ject: “Windmill Subsurface Shelters." 
It is available for $1, postpaid, from 
Robert Hegeman, 6429 Main St., Trum- 
bull, Conn. 06611. 


The cover of the April issue, by Ray 
Pioch, is a fine painting, with one ex- 
ception. If you build an underground 
house as it is depicted, you're going to 
have many problems with flooding. That 
walkway would channel rainwater and 
melting snow right into the atrium area. 
It would be much better to build the 
house into a hill or on high ground. 

B. Bond, Dallas, Tex. 


Alaska pipeline 


Your April article on the Alaska pipeline 
is the most factual | have read. | have 
been working on pipeline-related work 
since April '70. The hurry-up has 
caused some problems, but | feel the 
reliability of the project wil! not suffer 
in the end. 

Thanks to Robert Gannon for such an 
honest story. So many articles have in- 
flated many of the related pipeline 
problems, such as shortages, prostitu- 
tion, theft, etc. 

Tom Favero, Delta, Alaska 


| have written about 3000 letters and 
articles opposing the Trans-Alaska pipe- 
line, testified in Washington, and done 
a critical analysis of the final environ- 
mental-impact statement for the chair- 
man of the Subcommittee on Public 
Lands. | still maintain that the Trans- 
Alaska pipeline will rival Vietnam and 
Watergate for the disillusionment it will 
cause the American people in the com- 
ing years. Let's face it, we opened 
another can of worms. 

Kenneth Quade, Pembine, Wis. 


In defense of radials 


Smokey mentions radial tires twice in 
his January column—both negative com- 


ments. My experience is different. | 

put Schenuit HR78-15 belts on my 
Continued 
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The legend continues... 


This is the world’s most 
sophisticated Diesel passenger car. 
The Mercedes-Benz300D. 


The 5-passenger Mercedes-Benz 300D — the state of the Diesel passenger car art. 


Here is an ingenious alternative to the con- 
ventional automobile. A truly remarkable 
Mercedes-Benz. With a contemporary look. 
With ample room for five people, an aston- 
ishing 5-cylinder engine and an unusually 


complete array of luxurious appointments and safety systems. 


For years, you've heard about 
exotic and promising alternatives to 
the conventional automobile engine. 
To date, only one alternative has kept 
its promise: the Diesel engine—for 
over 60 years, the most efficient com- 
bustion power plant in use. 

Now Mercedes-Benz has synthe- 
sized its proven, 5-cylinder Diesel 
engine with technologically advanced 
body design, suspension, steering and 
safety systems to produce the most in- 
genious alternative to the conven- 
tional automobile. 


A matter of taste 


Though only a trim 190.9 inches from 
bumper to bumper, the 300D is an 
honest five-passenger sedan. The secret 
of its spaciousness lies in Mercedes- 
Benz technology that puts the room 
in the car actually in the car—with- 


out adding bulk or sacrificing safety. 

Enter a 300D and you're sur- 
rounded by a complete array of security 
and convenience features. All are 
standard equipment. Such things as 
cruise control, bi-level climate con- 
trol, electric windows, AM/FM radio, 
central locking system, three-speed 
windshield wipers. 

Something else. The 300D is not 
an exercise in opulence. But it does 
exhibit meticulous taste. And as your 
senses will tell you, there’s quite a dif- 
ference between the two ideas. 


Sports car handling 
The 300D is one of the most sparkling 


road cars Mercedes-Benz has ever en- 
gineered. Its sophisticated power train, 
suspension and steering are those of a 
sports car. And that is why the 300D 
handles like one. 


The 300D's unique, 5-cylinder en- 
gine is the most powerful, the smooth- 
est Diesel yet engineered into a 
passenger car. But you pay no penalty 
for this performance bonus. The EPA 
estimates that the 300D should de- 
liver up to 28 mpg on the highway, 23 
mpg in town. (Of course, your mileage 
will depend on how and where you 
drive and the condition and equip- 
ment of your car.) 


The state of the art 


For over 40 years, Mercedes-Benz has 
pioneered many of the major advances 
in Diesel passenger car engineering. 
The 300D is the culmination of that 
experience. It is the state of the Diesel 
passenger car art. 

Test drive the 300D. Experience 
the most ingenious alternative to the 
conventional automobile. The most 
sophisticated Diesel passenger car in 
the world. 


Mercedes-Benz ey 


Engineered like noothercar 
in the world. 


© Mercedes-Benz, 1977 


The 14" Gold Camera. 


Win it anda trip for two to Tokyo. 


We're celebrating. 

Thisisthe yearthat Yashica produces 
its 5 millionth Electro-35 Rangefinder 
Camera. 


‘And in honor of this historic Ц 
achievement, Yashica is offering you Ш Address. 
the opportunity to win the 5 millionth I ci 
camera. k's 14k. Gold", опе ofa kind, g CY 
and comes with an all-expense-paid State Zip. 
two-week trip for two to Tokyo. Ц 
All you have to do is fill out the V Yashica Dealer 
coupon below and drop it off at your I Need more information first? 


Yashica dealer. No purchase is neces- 
sary, Contest closes 


j 1 
where prohbied. YASHICA ү 


14k. Gold Camera Entry Form 
Complete and give to your Yashica dealer. 


Name 


Just send in this coupon and we'll send you more 
information on Yashica rangefinder cameras and 


the name of the dealer nearest you. Yashica, Inc., 
07652. 


j 411 Sette Drive, Paramus, N.J. 
‘All exterior metal parts custom plated in 14k. Gold. Ma mm m am am 


PLAN AHEAD 


WITH THE 1977 


Jamboree 


Part of the fun of owning a 1977 
Jamboree is picking the plan that 
fits yourneeds. Jamboree has’em. 
Choose from five family planned 
models in lengths from 20' to 22.5’ 
cluding rear and side bath, rear 
dining and even a special enter- 
tainment model. Choose from 
three interior color schemes, too. 
The all-purpose 17' Jamboree Il is 
also available for couples. Plan 
ahead for great family vacations. 
Jamboree has the plan. 


GALLEY. 
DINETTE 


GAUCHO | 
Model G-22.5 Sleeps five. 


FLEETWOOD 


Please send me complete details 
about the 1977 Jamboree. 
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PS readers talk back 
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1970 Chevrolet Kingswood this past 
summer after years of bouncy riding 
and a fortune spent on front-end align- 


ments, balancing, and shocks. The 
difference in ride and handling was 
amazing. 


Incidentally, Gulf Oil tests indicated 

a strong possibility of problems with 

its steel belts after five to six hours of 

speeds in excess of 115 mph on hot 

highways. | can't remember the last 
time | drove 75 mph for 10 minutes. 

W. C. Bastian, Endicott, N.Y. 


PVC for outdoor lighting 


In regard to your very interesting arti- 
cle on outdoor low-voltage lighting 
[April], 1 would like to make a sug- 
gestion. | feel you can use PVC pipe 
for about a third less than the cost of 
the CPVC you recommend. 

John Koban, Monaca, Pa. 


Ro Capotosto replies: “1 used CPVC 
simply because 1 had some leftover 
scraps. Although both types are re- 
markably inexpensive, | should have 
suggested the alternative.” 


Oops! Wrong jet 


| pounce with glee on the first real 
mistake I've found in Popular Science 
since first subscribing in 1938. 

The 15,000-lb. thrust of the San 
Francisco water-jet ferry [April] is not 
the same as that of a 747 jet engine! 
The latter has over 40,000 Ib. of thrust. 

J, C, Fahy, Hampton, N.H. 


Author Zmuda replies: "My apologies 
for the inaccuracy. A check of the 
facts disclosed that the engineers were 
making comparisons with a 727 engine, 
not the 747.” 


Lumber availability 


Your article on the modular wall sys- 
tem in the April issue intrigued me; 
this is exactly the type of system | 
have been planning for my living room. 
The thing that disturbs me is your use 
of 1x16 pine for the deeper units. This 
stock doesn't seem to be available in 
the Kansas City area. And if it were, 
the price would be prohibitive. 
Michael Dulle, Kansas City, Mo. 


Richard Stepler replies: "The unavail- 
ability of 1x16 common pine in your 
area mystifies me; here, in the metro- 
politan New York area, we have no 
difficulty obtaining up to 1x20 pine. At 
the least, it should be possible to find 
narrower widths of pine that have 
been edge-glued together to form wider 
boards, comparable to 1x16 stock. 

“| did not suggest the use of 34-inch 
plywood because | felt the cost of 
that—especially if it were furniture- 
quality veneered plywood—would be 
prohibitive. | reserved the use of the 
latter material for the cabinet doors, 
the visual focal point of the wall sys- 
tem.” 


Multicell midrange horn 


Provides a true spatial image 
Smooth 800-8000 Hz response 
for a "live" presence. 


Heavy-duty tweeter horn 


Delivers crisp and clean highs 
from 8000 to 25.000 Hz 
Treble, midrange L-pads 
Calibrated controls for precise 
adjustment of response to suit 


room acoustics 


Oiled walnut veneer 


We make speaker positioning 
easy by including a cabinet with 
the look and feel of fine furniture 
— so the Mach One looks great 
anywhere! 


Removable grille 
The sturdy grille frame snaps on 


and off for easy access to the 
response controls. 


Mach One isn't just for your ears! 


Massive 
15" woofer 


The acoustic suspension, 
large-excursion cone has 
an effective radiating 
area of over 100 square 
inches—the equivalent of 
a huge air-pump — for 
bass you can feel all the 
way down to 20 Hz. The 
four-layer voice coil is 
wound on a brass form for 
heavy power handling 
capacity —over 100 watts 
peak program material 


A great loudspeaker doesn't just please your ears. It reproduces deep bass 
with a power and punch your entire body feels it recreates the live 
ambience so accurately that when you close your eyes, you're “on location” in 
that auditorium, concert hall or night spot and it delivers top performance 
with both moderate and high-powered amplifiers. If you think we're talking 
about a $400 speaker, you haven't experienced the Mach One. For under 
$200 each", you get incredible "live theatre" sound from a name you can 
depend on: Realistic. Backed by 56 years in audio design, manufacture, 
sales and service. So bring in your favorite record for a Mach One 


audition, and discover the feel of music 


These two credit cards 


SOLD ONLY WHERE YOU SEE THIS SIGN: 


Radio Shaek 


A TANDY COMPANY • FORT WORTH, TEXAS 76107 


stores and dealers. 
OVER 5000 LOCATIONS IN NINE COUNTRIES 


honored at most Radio Shacks 
* Price may vary at individual 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health 
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liste your first low tar cigarette 


Your cigarette enhances its flavor 
artificially. All major brands do. 
New Real does not. It doesn't need to. 
We've discovered the way to keep 
natural taste in, artificial out. 


All the taste and flavor in Real is natural. 


vith. nothing artificial added. 
I the Real taste difference. 


Of course Real’s menthol is fresh, 
natural. Not synthetic. 
You get a rich, satisfying smoke. 
Taste you can feel. Full, natural taste. 
So taste your first low tar natural 
cigarette. Taste Real...smoke natural. 


ШШШ 


FILTER, MENTHOL: 9 mg. "tar", 0.8 mg. nicotine av. per cigarette by FTC method. 


Electrostatic 
sprayer 


reduces pesticide 
pollution in crops 


Hybrid sprayer nozzles are mounted on 


tractor boom at test farm. Individual 
power supplies for each electrostatic 


Spray-cloud current at various dis- 
tances from nozzle is measured in the 
laboratory by Dr. Law, using a needle 
probe connected to an electrometer. 
Streak in front of his left shoulder is 
laser beam, which is used to monitor 
cloud's location and width. 
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nozzle are located in box at base. High- 
voltage lead can be seen on unshielded 
nozzle in foreground. 


A new nozzle can coat leaves 
with pesticides, leaving earth 
and air unscathed. Look for 

uses in your shop and garden 


By EVAN POWELL 


ATHENS, СА. 
There's something happening down 
on the lower forty that could have a 
significant effect on all of us. Mod- 
ern agriculture is virtually depen- 
dent upon pesticides to combat 
diseases and insects that threaten 
our food supply. But environmen- 
talists raise objections, often valid, 
that pesticides are hazardous in the 
food we eat, the air we breathe, 
and the water we drink. And pesti- 
cides also account for a large por- 
tion of the farmer's expense—and 
eventually our grocery bill. Yet if 
we reduce pesticide use, the threat 
of starvation for even more of the 
world's population begins to climb. 

Into this seemingly vicious cir- 
cle steps Dr. Edward Law, research 
professor at the University of 
Georgia. With some tiny compo- 
nents that can be held in his hand, 
he may have an answer to a big 
problem posed by conventional 
sprayers: Only about 20 percent of 
the pesticide actually reaches the 
target plant, with most of that ad- 
hering to the upper sides of the 
leaves. 

With Dr. Law's electrostatic 
sprayer, practically all of the pesti- 
cide reaches the plants—and in 
smaller particles, which are be- 
lieved to be more effective. And the 
spray reaches under plant cano- 
pies, the area most likely to be in- 
fested with insects. The earth and 
air nearby remain practically un- 
touched. 

I saw test results of this sprayer 
here at the University of Georgia. 
If you think agriculture is still 
operating in the nineteenth cen- 
tury, talk with some of the ag-en- 
gineering students here. You will 
hear discussions of such futuristic 
concepts as unipolar high-voltage 
corona discharge and annular elec- 
trodes. 

I understood the students’ ex- 
citement when I compared three 
types of specimen slides that dem- 
onstrated pesticide-spraying tech- 

Continued 


Major components of electrostatic sys- 
tem can be held in hand. Pneumatic 
atomizing nozzle (top) has both air and 
liquid inputs. Epoxy orifice cap (right) 
is made at University of Georgia's lab. 
A plug atop the orifice accepts a lead 
from the power-supply circuit board 
(bottom), which produces high voltage. 


GET TRUCKI 


You like to get away from it all, 
right? To do your Truckin' far from 
interstates and expressways. 
Where you can exchange the 
trappings of civilization for trees 
and sand and water and sky. 

Well, we're proposing a very 
special way to do that sort of thing. 
The K1500 4-wheel-drive Jimmy 
.. „а rather magic vehicle from 
GMC with a talent for taking on 
terrain that mostthings with wheels 
are hard-pressed to handle. 

Itstartsoutasa legitimate on/off 
road truck with an enclosed cargo 
area for stowing everything from 
pups to pup tents, kids to kayaks. 

Where you take it from there is 
pretty much up to you. 

The standard engine on Jimmy 
is a 250 CID in-line six. But there 
are other choices, all the way up 
to an available 400 CID 4-bbl. V-8. 


The standard covering for 
Jimmy's cargo area is a removable 
fiberglass-reinforced roof section. 
But you can order an available soft 
top that quickly folds out of the way. 

You can dress up your 4-wheel- 


IN‘ 
THE TRUCK, PEOPLE FROM GENERAL MOTORS 


drive Jimmy with a number of 
available wheels. Likewise, tires. 
Or with any of a number of avail- 
able 2-tone paint schemes, com- 
plete with hood stripes and a 
stand-up hood ornament. 

And if you want to take a little 
civilization with you when you 
leave it, you can order available 
amenities ranging from air condi- 
tioning to a stereo AM/FM radio 
and tape player. 

GMC's 4-wheel-drive Jimmy. 
However you trick it up, it's а 
fundamentally tough and reliable 
vehicle. One built by people 
who've specialized in trucks for 
75 years. 

Here's what you should do. See 
a GMC dealer. He knows trucks 
the way we know trucks. Let him 
help you outfit a new Jimmy. 

And then get Truckin’. 


niques. The first group was of un- 
treated control plants that had been 
severely damaged by insects; next 
were some relatively undamaged 
plants that had received a "stan- 
dard" dosage of pesticides; finally, 
plants that were perfect in all re- 
spects and treated with only a frac- 
tion of the pesticide applied to the 
"standard." 'This last group had 
been sprayed using electrostatic 
equipment developed here by Dr. 
Law. 

Electrostatic spray equipment 
has been used in industry for years. 
Most home appliances were prob- 
ably painted by the process. In this 
application, the spray (and often 
the equipment lines and contain- 
ers) are charged to as high as 100,- 
000 volts. As the charged spray 
particles travel toward the 
grounded appliance panel, they are 
attracted to its surface. The result 
is a very even coating on flat areas. 

But move this process outdoors, 
away from carefully controlled in- 
dustrial conditions, and the prob- 
lems begin. Controlling tempera- 
tures and humidity are out of the 
question, and even the distance to 
the target is now variable. Perhaps 
the biggest problem of all is caused 
by the shape of the plant: Those 
with pointed leaves discharge the 
spray cloud just as a lightning rod 
would. 


Inductive charging 


In 1972, Dr. Law’s university re- 
search was jointly funded by Cot- 


‘Ir source 
LIQUID. 
SOURCE 


EMBEDDED 
ELECTRODE 


Air is forced into nozzle at about 40 
psi and flows in around liquid source. 
Electrode to charge particles is sepa- 
rated from the liquid by about 0.050 
inch. Air forms boundary layer between 
liquid and channel wall of nozzle, keep- 
ing electrode region dry. 
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ton, Inc. This proved to be an 
ideal alliance, since the sharply 
pointed leaves of the cotton plant 
offered one of the most difficult 
challenges. 

The nozzle that was developed is 
based on  electrostatic-inductive 
charging rather than the industrial 
ionized-field method. The equip- 
ment does not require that the par- 
ticles come in contact with an elec- 
trode to be charged. Instead, they 
pick up a charge from a washer- 
like electrode embedded in a di- 
electric epoxy nozzle-orifice cap. By 
combining a commercially available 
nozzle for mixing air and liquid with 
Law’s orifice cap, two other critical 
areas were resolved: particle size 
and air transport (to bring the 
charged cloud of material near the 
plants, where electrostatic attrac- 
tion could occur) . 

Testing with this hybrid air-elec- 
trostatic device revealed that the 
most effective applications occurred 
at relatively low voltages—between 
one and two thousand volts. The 
power supply is a compact DC-to- 
DC converter made at the univer- 
sity lab. 

Out at the test farm, we put the 
sprayer into operation by mounting 
three nozzles on a boom behind a 
John Deere Hi-Cycle. Each of 
them has its own power supply 
built into the nozzle assembly. 
When I climbed aboard the 10-foot- 
high machine to inspect the instru- 
ment panel, I found that instru- 
mentation for each of the three 
nozzles was color-coded and inde- 
pendently controlled. In production 
models, this will be reduced to a 


simple  red-light/green-light ar- 
rangement for almost foolproof 
operation. 


A transducer is being developed 
to monitor spray-cloud current; 
this will automatically maintain the 
spray at the most efficient level. 
The pesticide tanks and crankshaft- 
driven air compressor are belly- 
mounted. 

Several major firms are inter- 
ested in Law’s invention, and con- 
trolled experiments are continuing. 
The possibilities are enormous. 
Projections show that even if pesti- 
cide consumption were halved—and 
the potential is much greater than 
that—the energy saved from pesti- 
cide production would equal about 
11 million barrels of oil a year, or 
enough non-solar energy input to 
produce and dry 5.7 million acres 
of corn. 

Worldwide consumption of pes- 
ticides is about three times that of 
the U.S., and use of the nozzle in 
other nations could sharply reduce 


worldwide pesticide consumption. 
Runoff of pesticides into streams, 
and that carried aloft into the 
earth’s atmosphere, could be practi- 
cally eliminated. And savings to 
the farmer should be passed along, 
at least in part, to the consumer. 

Practically any material from sea 
water to distilled water can be 
charged by the process. Home paint 
sprayers would be a natural spin- 
off, requiring only a small compres- 
sor to provide the airflow for atom- 
ization and transport. 

And the day may not be far off 
when you'll use a miniaturized ver- 
sion to de-pest your garden with a 
fraction of the chemical you now 
use—confident that what you spray 
into the air will be scoring a bull’s- 
eye. 05 


How the system works 
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Cloud particles are generated by noz- 
zle (1) and charged as they leave orifice 
(2). Monitoring electrode built into noz- 
zle will continuously measure space- 
charge density of the cloud (3) and 
send correction data back to the power 
supply. Air pressure (4) carries particles 
toward test probe (5A) inserted in the 
earth by the operator. Spraying at differ- 
ent intensities will establish control point 
to indicate that a maximum amount of 
spray is reaching the target (5B). Once 
established, the correct setting will be 
maintained over varying conditions in 
the field by the monitoring electrode. 


.The 
MarineCorps 
will help you save 
38,100 cold cash 
forcollege. 


Н... the way to continue your education 
and cut the cost. If you're a high school gradu- 
ate, or plan to graduate soon, the United States 
Marine Corps stands ready to help you with 
plenty of cold cash. This is how it works: Join 
the Corps. Then save $50 to $75 a month and 


the Marines will match your savings two for one. 


GOLDEN OPPORTUNITY 

Put aside one dollar and the Marines add two 
dollars. Save up to $8,100 over a three year 
period. Think about it. Your college costs could 
be cut in half, maybe by two thirds! And, after 
you get out of the Marines, if you decide not to 
go on to college, you get back every dollar you 
put into savings. 


PROUD ADVANTAGE 

You'll be a Marine. You'll not only be cutting a 
big chunk out of college expenses, you'll be get- 
ting training with top pay in modern skills that 
can last you a lifetime. The Marines will teach 
you to be the best at what you do. You'll be one 
of the few, the proud, a United States Marine. 


GET DETAILS 

Your local Marine recruiter has all the informa- 
tion to make this opportunity work for you. Cut 
college costs by thousands of dollars. Be a 
Marine. Mail the card right now, while you're 


thinking about it. Or, call 800-423-2600, 
toll free. 
The Few. The Proud. The Marines. 
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Be quick. Act fast. Join 
now. We have good jobs. And 
a way for you to go after them, 
even though yourre still in high 
school. It's our Delayed Entry 
Program. It means exactly 
what it says. A senior can sign 
up today, and not begin train- 
ing until after graduation. You 
could even get enough time to 
take a great summer vacation. 
Go Regular. If you qualify, we 
can guarantee you training in 
exciting fields like aviation 
technology, aircraft mainte- 
nance/ordnance, mechanical / 
electrical, motor transport, radio 
communications, and more. 


Headquarters Marine Corps 
Code MRRA 

Washington, D.C. 20380 
Official Business. 

Penalty for Private Use, $300 


Go Reserve. You could get the 
same kind of exciting training, 
and then retum to hometown 


service one weekend a month 
and summer duty two weeks 
each year. It's a great part-time 
job with full-time pride. 
Whichever way you go, get 
to us early, before the gradua- 
h 


fora high school senior 
to join the Marines. 


And remember this: It won't | 


be easy. We are the Marines. 
An elite force. Our ranks are 


small, and we intend to stay 
that way. Мете not looking for 
everybody. Just a few good 
men with ambition, energy, 
determination. And brains. 
Men who'll make good 
Marines. 

For more information mail 
the card or call 800-423-2600, 
toll free. 
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Smoother running was achieved by dis- 
placing crank pins an included angle of 
30 degrees (photo at right). Pistons 


Even-firing V6 


now reach top dead center every 120 de- 
grees. Evenly spaced power impulses 
eliminate shaking and reduce noise. 


smoothed out for GMS small cars 


When General Motors went shop- 
ping for an engine to power its new 
generation of smaller 1978 inter- 
mediates, it ended up at the Buick 
Division. Buick's 231-cu-in. V6 
mill is perfect for the new cars, GM 
found, because it allows for a short- 
er hood line than a four-cylinder 
or V8, and is compact enough to fit 
transversely in the chassis of future 
front-wheel-drive cars. 'The existing 
engine has drawbacks, though: It 
vibrates badly at idle and low 
speeds and is inherently noisy. 

“The old V6 is fine for economy 
or sports models," says Buick en- 
gineer George Martin, *but it's not 
acceptable to intermediate buyers, 
who are used to the smoothness 
and silence of a V8." 

'The problems with the V6 are di- 
rectly traceable to its uneven firing 
order. Since the engine is actually 
three-fourths of a V8, the six piston 
rods are grouped in pairs on the 
three crankshaft throws. Since 
there are only six pistons, they 
must fire at uneven intervals of 
crankshaft rotation, alternating be- 
tween 90 and 150 degrees. These 
uneven power pulses cause vibra- 
tions that shake the engine badly 
at idle and low speeds, and also 
cause its unique exhaust growl. 

Buick's solution: split up the 
pairs of crankshaft pins and dis- 
place them an included angle of 30 
degrees. This allowed the cylinders 
to reach the top of their stroke and 
fire at even increments of 120 de- 


grees, but presented another prob- 
lem: The crankshaft was weakened. 
Buick overcame this by increasing 
the diameter of the crank pins to 
2.25 inches (from the original two 
inches). To assure the soundness 
of the new crankshaft, Buick track- 
tested the new engine much more 
rigorously than normal. *We found 
the crankshaft in our prototypes 
was weak," says Buick engineer 
Dennis Manner, “зо we beefed it 
up and it now will live longer than 
the old V6 crank—and that was 
known for its durability." 

I drove a new Skyhawk and Le 
Sabre, both powered by the new 
even-firing V6. The new engine is 
velvety smooth and nearly silent. 
In fact, it is virtually impossible to 
distinguish it from a V8. Much of 
the new engine's noise reduction is 
due to the even-firing configuration, 
but additional gains were made by 
revising the transmission mounts 
and exhaust hangers, and by de- 
signing accessory brackets to vi- 
brate above or below normal oper- 
ating ranges. 

About the only characteristics 
that remain from the old V6 are its 
mild. power output (105 hp) and 
its good economy. It will deliver 
about the same mileage in the '78 
intermediates as it does in this 
year's compacts: about 25 mpg 
highway and 18 in the city. The new 
even-firing V6 will appear in 1977 
Skyhawk and LeSabre models this 
summer.—Rich Ceppos 


HOW MANY 
MILES 
SINCE YOU 
CHANGED 
ENGINE OIL? 


If it's been three thousand miles or over 
60 days, engine experts will tel 
your oil has used up its additiv 
your engine is probably starting to col- 
lect gum and varnish. 


That means it’s time for a RISLONE 
Engine Treatment. Time for adding RIS- 
VE to clean out deposits 
start problems such as noisy valves, lost 
compression and power, oil burning due 
to stuck rings, overheating caused by re- 
stricted oil flow. 


RISLONE treats the engine, not the oil. 
Try a quart with your next oil change! 
And remember, it saves you the cost of 
a quart of ой, 


THE SHALER CO. 


Waupun, Wisconsin 53963 


In Canada: Warren Packaging Co. 
arborough, Ontai 
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RECREATION ROUNDUP 


By HERBERT SHULDINER 


Bicycle tours 


Vermont Bicycle Touring will be run- 
ning cycle tours through Oct. 30th. The 
trips allow you to cycle through the 
state during the day, and stay at coun- 
try inns at night. 

Tours are designed to cover any- 
where from 10 to 50 miles a day, and 
are supervised by advanced cyclists 
who are good mechanics. Some tours 
have a tag-along truck to carry luggage 
and spare parts. You ride at your own 
pace—two to five hours usually covers 
the day's route. Trips cost $72 for a 
weekend, $170 for five days (includes 
inn lodging, breakfasts, dinners, tips, 
and taxes). You can rent a 10-speed 
bike from VBT if you don't have your 
own. For a free brochure, write Vermont 
Bicycle Touring, RD 2R, Bristol, Vt. 
05443. 


Fiesta camper 


How about turning a tiny Fiesta (below) 
into a camper? You could with this 
hang-on tent that's supported in part by 
the raised hatchback of the new car. 
The setup gives you full access to the 
whole rear of the car. The tent sleeps 
two, and there's enough interior head 
room for standing. It takes only five 
minutes to erect or take the tent down, 
зо you can even use it for roadside 
meals or as a changing room at the 
beach. It's made by Carawagon Interna- 
tional, Ltd., Thames St., Sunbury-on- 
Thames, Middlesex TW16 5QR, En- 
gland. 


RV's and fuel conservation 


There was a sense of jubilation in For- 
est City, lowa, when | was there a few 
months ago, as Winnebago rolled out 
the 100,000th motor home it has built 
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since it started business in that small 
community 11 years ago. By the time 
that week ended, Winnebago had 
racked up one of its biggest sales 
weeks ever—400 motor homes sold at 
retail. 

Things turned a lot softer the follow- 
ing week, reports John V. Hanson, Win- 
nebago's president. The reason, of 
course, was President Carter's somber 
message to the nation calling for a sur- 
tax on gas-guzzling vehicles and a 
higher gas tax. While motor homes are 
excluded from Carter's program so far, 
Hanson told me, the message created 
some uncertainty in the minds of many 
prospective buyers. "Does this mean 
the end of the motor home?” | asked 
Hanson. "No way," he replied. "If a 
big excise tax and high gas price are 
enacted, it will affect the market to 
some degree. But there are people com- 
mitted to this way of life who will pay 
what it takes to enjoy it.” 

The same jitters are affecting other 
segments of the recreational scene. 
Big boat makers (not sail) and motor- 
Cycle and snowmobile manufacturers 
are also apprehensive about what strin- 
gent gas-conservation legislation will do 
to their business. 

At the very least, many of the pow- 
er toys we've taken for granted up to 
now may be vastly changed—or per- 
haps even disappear, if they can't 
measure up to fuel-economy require- 
ments. 


Vans, pickups must meet 
fuel-economy standards 


In March, we reported on the National 
Highway Traffic Safety Administration's 
proposal that manufacturers of these 
vehicles increase their average mpg to 
18.7. A revised proposal that is now law 
calls on truck manufacturers to meet 
an average fuel-economy standard of 


17.2 mpg. Four-wheel-drives must get 
15.8 mpg, according to the same pro- 
posal. NHTSA says the revised stan- 
dard results from changes in the fuel- 
economy testing procedures used by 
the Environmental Protection Agency. 
The new tests "тоге accurately reflect 
real, on-the-road fuel economy.” 

The standard would cover vehicles 
of up to 6000 pounds GVW. Surpris- 
ingly, many four-wheel-drives and pick- 
ups are over that weight rating and 
would be exempt from the new law. For 
example, Chevrolet says that only some 
of its half-ton pickups and vans are 
under 6000 pounds. Most of its pick- 
ups and four-wheel-drives are over 
that weight. 

Eventually, NHTSA plans to enact 
mpg standards for vans and trucks of up 
to 10,000 pounds GVW, and it will take 
that long before we see some effective 
fuel economy taking place in these rigs. 

Boosting the GVW limit to 10,000 
pounds would also begin to improve 
economy for some motor homes, be- 
cause many are built on cutaway van 
chassis. 


Motel campgrounds 


Holiday Inn recently opened its first 
Mini Trav-L-Park, located next to a con- 
ventional motel in Crestview, Fla. There 
are other Holiday Inn RV campgrounds, 
but they are independent operations. 
This is the first that's designed to give 
you full motel facilities: restaurant, 
pool, lounge, as well as full hookups, 
picnic tables, and showers. Many trav- 
el trailers and motor homes are built 
like motel rooms nowadays, so this 
seems a logical development. 


Fumes hazard in RV's 


A survey of 410 small trailers, pick- 
up campers, and other RV's last year 
in New Mexico reveals a potentially 
dangerous problem inside many of these 
rigs. Dangerous concentrations of car- 
bon monoxide were found in 15 per- 
cent. The engine exhaust system was re- 
sponsible for the condition in two cases, 
but in 58 other RV's, the sources were 
ovens, lanterns, and stoves. 

LP gas leaks were also detected in 
42 percent of the rigs surveyed. Loose 
or faulty connections, extinguished pilot 
lights, and faulty burner control valves 
were the sources of this hazard. 

Carelessness and poor maintenance 
apparently account for most of the 
trouble, officials said. 

It's a good idea to check LP sys- 
tems in campers often, and it's im- 
portant to make sure that all appliances 
are turned off when filling up with gas- 
oline. Above all, make sure that there's 
always adequate ventilation. A sealed 
unit could result in a deadly accident. 


Things to write for 


€ A free tire guide for RV's is avail- 
able from the Tire Industry Safety Coun- 
cil, Box 1801, Washington, D.C. 20013; 
send a stamped, self-addressed, busi- 
ness-size envelope. 

€ Rainbow-77 Funtrucker's Catalog 


is $2 from Rainbow Enterprises, 4140 
Lincoln Blvd., Dept. R228, Marina del 
Rey, Calif. 90291. 

€ "Visitor Accommodations Facili- 
ties and Services Furnished by Con- 
cessioners in the National Park Sys- 
tem” lists these services in 70 parks. 
You can get a copy for $1.05 from 
Consumer Information Center, Dept. 90 
E, Pueblo, Colo. 81009. 

€ "Camping in the National Park Sys- 
tem” is available from the same address 
for 85 cents; so is "Backpacking in the 
National Forest,” for 55 cents. 


Good reading 


€ Lakeside Recreation Areas, by Bill 
and Phyllis Thomas, tells you how to 
find over 200 public waterfront areas in 
40 states, and where to stay and what 
to see there. It's $6.95 from Stackpole 
Books, Cameron and Kelker Sts., Har- 
risburg, Pa. 17105. 

€ Camper's and Backpacker's Bible, 
edited by C. B. Colby, is a comprehen- 
sive guide to outdoor living and equip- 
ment. Published by Stoeger Publishing 
Co., 55 Ruta Court, South Hackensack, 
N.J. 07606. Price is $7.95. 
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The Turtle brings your . 
vinyl back to tip-top shape :! 
-..inasnap! 


For cutting the crud —Vinyl Top Cleaner. 


RV service stations For ing the black back —Black Top Wax. 


Chrysler is pushing a program to pro- 
vide better service for recreational-ve- 
hicle owners. Dick Cursi, manager of 
truck service for Chrysler, says there are 
now 423 RV service centers in the com- 
pany's network, and “our goal is to have 
at least 500 by the end of '77." About 
80 percent of motor-home chassis are 
made by Dodge, so this should be a big 
help to owners of these rigs. 


Camper streaking 


The Associated Press reports from Min- 
neapolis that a man sleeping nude in 
his pickup camper recently had a rude 
awakening. He got up to see where he 
was while the camper, which was being 
driven by his wife, was stopped at a 
light. At that moment she stepped on 
the gas and the door flew open. Her 
husband went flying through the door- 
way. He ran so fast trying to catch up 
with the camper that he broke bones 
in both feet. Better keep that rear door 
securely latched. 


‘or brightening white and colored tops— 
Top Wax or Self-Polishing Liquid. 


Vinyl Top Products by Turtle Waxe 


Neutral Vinyl 


What kind of 
RV do you want? 
Travel trailer, fifth wheel, park 

lel, mini-motor home? Take 


your pick from our full line-up of 
Country Clubs and Caminos. 


„У YELLOWSTONE 
durable handcrafted 
quality for 31 years 


Yellowstone, Inc., Dept.PS 
28163 County Rd. 20 W., Elkhart, In 46514 


Name 


Address 

City 
SŘ 
Own an RV now?. 


FREE BROCHURE 


— 
amper out 
n 4 Hours 


*MaxiVan—$715. 


FULLY INSTALLED ON 
FORD, DODGE, GMC, CHEVY, PLYMOUTH, VW 


Our steel-reintorced, 1" foam-insulated, 
molded fiberglass SuperTop gives you the 
maximum in strength and insulation value 
at minimum weight; a full 62" of headroom 
in cargo area. Beautifully streamlined one- 
piece top complements your van. Price in- 
cludes complete installation and sliding 
windows with screens. Installation at our 
plant only; tops are not available uninstalled 
Send 25c for quick-response literature, or 
write or call ahead for a firm appointment 


Iiia UPER Tez 


235 W. GERMANTOWN PK. (RT. 422) 
NORRISTOWN, PA 19401 ш 215-277-5020 
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SCIENCE NEWSFRONT 


BY ARTHUR FISHER 


Solar sailer 


NASA has just given substance to a 
will-o-the-wispy idea, first proposed in 
the early 1920's by Russian scientists. 
The space agency, through its Jet Pro- 
pulsion Laboratory in Pasadena, Calif., 
has awarded contracts for the design of 
a solar sailer—a huge kite-like craft 
that would be wafted through space by 
the ghostly pressure of sunlight. 

The idea works because the sun ra- 
diates photons (packets of electromag- 
netic energy) that carry momentum, 
even though they have no mass. If they 
bounce off a reflective surface, some 
momentum is transferred, and the net 
effect is a force exerted against that 
surface, in much the same way that the 
wind exerts a force against a sail- 
boat's sails. The "sail" in the NASA 
concept would be like nothing ever 
seen before on sea or in space: a 
mirror-finish,  aluminized-plastic film 
sheet 800 meters (2400 feet) square 
—about a half mile on a side, yet a 
gossamer 2.5 microns thin. For spars 
and masts, it would have ultralight- 
weight extensible booms. 

Such a craft, once placed in orbit 
around the sun, could alter its orbit 
to sail either toward or away from the 
sun. If the sail were slanted so that 
the photon “wind” added to its orbital 
velocity, centrifugal force would over- 
come the sun's gravity and the craft 
would begin to spiral outward. If, on 
the other hand, the sail were tilted the 
other way, it would slow the craft down. 
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Then gravity would become stronger, 
and the sailer would begin to spiral in- 
ward, toward the sun. 


The solar sailer would need to 
carry no fuel, so it could be much 
cheaper than conventional spacecraft 
systems with their rocket trajectories. 

Whither the solar sailer? Perhaps to- 
ward a rendezvous with Halley's Com- 
et, whose next every-75-year visit to 


the solar system is due in March of 
1986. 

Н all goes according to plan, in 
1981 or '82 a solar sailer will be 


carried aloft by the space shuttle (in 
furled position) and then boosted into 
solar orbit, where it would automatical- 
ly unfurl and begin its headlong rush 
toward Halley, carrying cameras and 
instruments that could solve the mys- 
teries of a comet's makeup. 


Bacteria and frost damage 


Spraying valuable crops such as or- 
chard fruits and vegetables with bac- 
teria-killing agents may prevent severe 
and costly frost damage. This curious 
connection emerges from research by 
plant pathologists showing that certain 
strains of bacteria, when present on 
plants, can become the nuclei of ice 
crystals, increasing the plants’ sensi- 
tivity to frost. The photos show one 
such ice-forming bacterium (top) and 
an ice crystal with a bacterium (arrow) 
encapsulated within it. In one persua- 
sive experiment, a mature corn crop 
sprayed with streptomycin before a 


single radiation frost at —2* C sustained 
less than half the damage of an adja- 
cent unsprayed field. 

В.С. Schnell, a scientist with the Na- 
tional Oceanic and Atmospheric Admin- 
istration (NOAA) of the U.S. Depart- 
ment of Commerce, has been investigat- 
ing how such bacteria, which are called 
biogenic nucleants, can lower plant re- 
sistance to freezing temperatures. He 
suggests that spraying with the appro- 
priate bactéricides to lessen frost dam- 
age may prove worthwhile for a large 
variety of crops. 


Energy-saving window 


Last June | reported in this column on 
newly developed thin films that could 
act as transparent heat mirrors: They 
transmit sunlight in one direction, but 
reflect back the heat (infrared radiation) 
generated on the other side. Now ERDA 
is working on a "window of the future” 
that will not only use such films to re- 
tain indoor warmth in winter but also 
incorporate a "shutter" to block the 
sun's rays during the summer. As shown 
operating in the photo below, the shutter 
consists of a layer of clear gel that turns 
opaque when exposed to strong direct 
sunlight. 

Continued 


Dont settle for 
d'halfway menthol. 


*Énjoy the refreshing 
: taste of extra coolness. 
Come up to KGDL. 


SUPER TRANSPORT 


Available in either wide base or 
series 78 this is a great tire for 
use on any wheel position. It is 
designed to roll on turnpikes 
or back roads. Nylon cord ply 
construction. 


SUPER TRAXION 


Also made as wide base or series 
78 tire. Where traction is very 
important this tire will do an 
outstanding job. It is a great run- 
ning mate with the Super Trans- 
port. Has rugged nylon cord 
plies. 
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Giant laser support 


The man in the bucket is pounding on 
what looks like a skyscraper skeleton, 
but is actually the space frame for the 
world's most powerful laser system— 
Shiva. [See "Energy from Laser Fu- 
sion," PS, Dec. ‘76.] Designed and 
built at Lawrence Livermore Laboratory, 
which is operated for ERDA by the Un- 
iversity of California, the enormous 
structure required 15,000 high-preci- 
sion welds and contains six miles of 
steel tubing. It is engineered to keep 


all 20 of Shiva's 250-foot-long laser- 
beam arms focused accurately on a pin- 
head-sized fuel pellet. The test you see 
under way used an electr 
trolled hammer to estal 
the frame could absorb minor seismic 
shocks and normal ground vibrations 
without throwing the laser beams out of 
alignment; it could. Lawrence Liver- 
more scientists plan for 25-trillion- 
watt Shiva to begin operating as a 
major laser-fusion experimental facil- 
ity late this year. 


Sweetened hangovers 


You may have heard that some sugars, 
especially fructose (fruit sugar), could 
help sweeten the morning after by in- 
creasing the body's metabolism of al- 
cohol and thereby diminish the horrors 
of the hangover. Unfortunately, a con- 
trolled experiment has recently shown 
nothing of the kind. Dr. Reino Ylikahri 
of the University of Helsinki, Finland, 
conducted the experiment with 109 
healthy volunteers and found that 
neither fructose nor glucose reduced 
hangover symptoms. Sugars do hasten 
the breakdown of alcohol in the body, 
but, says the good doctor, hangover 
appears not to be directly related either 
to the metabolic effects of alcohol or to 
its metabolic products. 


Quarks found? Maybe 


"Three quarks for Muster Mark." The 
phrase is from James Joyce. In 1964, 
Nobel-winning physicist Murray Gell- 
Mann theorized that all matter is made 
up of three kinds of ultimate particles 
he called quarks. According to the the- 
ory, quarks would have either one-third 
or two-thirds of the single charge on 
an electron. This fractional charge 
could help explain some of the more 
severe puzzlements of particle physics. 

Since then, quarks have been sought 
wherever physicists experimented—but 
without avail. Now, however, a team of 
scientists headed by Dr. William M. 
Fairbank of Stanford University re- 
ports the first real, though still tenta- 
tive, evidence for the existence of a 
fractionally charged particle. “We have 
two cases," says Fairbank, "where we 
have been unable to account for a 
charge of one-third unit by any spur- 
ious forces, and we are unable to ex- 
plain it by any other means but saying 
it really is a fractional charge.” 


Animal alarms 


Will the Palmdale Bulge develop the 
heaving jeebies? Will Southern Cali- 
fornia be hit by a major quake, and if 
ѕо—аѕ many geologists predict —when? 

Supersensitive pieces of sophisti- 
cated apparatus are being used to moni- 
tor seismic activity in an effort to pre- 
dict the big one before it comes. Now 
the U.S. Geological Survey has spon- 
sored a relatively inexpensive study 
that uses low-cost, rather primitive de- 
tectors: pocket mice and kangaroo rats. 

Dr. Durward D. Skiles and Dr. Rob- 
ert G. Lindberg at the University of 
California at Los Angeles will observe 
the animals, which they have installed 
in comfy burrows and boxes at the 
edge of the Palmdale Bulge, for tell- 
tale signs of impending disaster. The 
recorded history of earthquakes, especi- 
ally in the Orient, is replete with ac- 
counts of abnormal behavior by ‘many 
kinds of animals well before major 
quakes. 


Photovoltaic boost 


Scientists at the research division of 
IBM are claiming a major increase in 
the efficiency of solar cells made from 
„the semiconductor gallium arsenide: 
from 11 percent six years ago to 22 
percent today. Solar cells convert sun- 
light directly to electricity—a process 
called the photovoltaic effect. 

The new cell is coated with a thin 
layer of gallium aluminum arsenide, 
and comes close to the theoretical 
maximum  efficiency—27 — percent—of 
gallium arsenide cells: The best (and 
most expensive) solar cells are made 
of silicon; they are chiefly used by 
NASA in space vehicles, and have an 
efficiency of about 18 percent when on 
the earth. 


The Minolta XL-660 
sound movie camera gives you 
seven more features than the 
similarly priced Kodak. 


Why do we do it? 


If you're like most people, when you think of 
buying a movie camera, you think of buying a 
Kodak? 
Soto change your mind, we at Minolta have 
to offer you more camera than you get 
from Kodak for about the same 
amount of money. Which is what 
we've done for you with the 
м. very versatile Minolta 
XL-660 super-8 
sound movie 
That's why camera. 
you get seven 
additional features for 
easier-to-take, more pro- 
fessional-looking movies. And 
it's a unique combination of fea- 
tures you can't get in a Kodak 
sound movie camera, no matter how 
much you pay. Here they are: 
1. Viewing through the lens that's 
taking the picture. With the XL-660, 
you see exactly what the film sees - 
all the time. So you're not likely to 
cut off people's heads. д 


2. Close-ups Kus ) XA 
up to the front of the ) " 4 
lens. The XL-660 % әз 
gives you magnificent 1 Ж 


close-ups of objects E 
as small as flowers and 5 
coins. Great for interest- 
ing titles—using postcards, 
for instance. 


Look how much 
more you get with 


3. Professionally smooth power zooms 
from 7.5mm wide-angle to 45mm telephoto 
That's a 6-to-1 zoom range. Push one button 
to zoom in or out. Automatically. 

4. Automatic fade-in and fade-out of both 
picture and sound. Another feature that con- 
tributes to professional-looking movies. On 
the Minolta you just push a button. 

5. Sound recording up to 50 feet away 
without wires between camera and subject 
with the XL-660's FM wireless mike kit” 

6. Recording from a second microphone, 
phonograph, tape recorder or TV directly 
onto your soundtrack. A special attachment* 
lets you mix sounds from two sources. 

7. Boom or zoom mikes to capture far-away 

sounds. The XL-660 system has two 
special-purpose microphones: A 
zoom mike* that can be removed 
from the camera and used 
handheld. And a boom 
mike* to follow distant 

sounds. 

To be completely con- 
vinced, compare the Min- 
olta XL-660 and the simi- 
larly priced Kodak side by 
side at your photo dealer. 
Or write for literature to 
Minolta Corporation, 101 
Williams Drive, Ramsey, 
N.J. 07446. 

%* Optional, extra-cost accessory. 


®Kodak is a registered trademark of 
the Eastman Kodak Company. 
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“SAY, SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Carbs and better mileage 


1 have a 1972 Ford Torino with a 302- 
cu.-in. engine with an automatic trans- 
mission, power steering, and an add-on 
air-conditioning unit. The car has 33,000 
miles on it. 

My mechanic says that the carburetor 
needs an overhaul. It's a two-barrel carb. 
1 am interested in better economy and 
note that Ford offers a single-barrel car- 
buretor for this engine. Instead of re- 
building the current carburetor, would 
it be possible to install a new or rebuilt 
single-barrel carburetor on this motor? 

Len Dougherty, Toledo, Ohio 


Single-barrel, two-barrel, and four-barrel 
carbs by themselves cannot be directly 
related to good or bad mileage. All oper- 
ate with the same air/fuel ratio—or at 
least try to. Mileage depends on engine 
size, gearing, car weight, driving habits, 
type of roads, and geography. Specific 
answers are a combination of complex 
engineering theories and real-world cut- 
and-try testing. What may seem the 
logical thing to do, such as bolting on а 
smaller carb, might actually hurt mile- 
age. And, as a rule, cut-and-try is ex- 
pensive for a one-of-a-kind job. Stay 
with the carb you have and go by the 
book. Mileage is a many-sided subject. 


Bad starter? 


About once or twice a day, my 1971 
Ford LTD acts as though the battery can 
only barely turn the motor over. 1 have 
had a new starter put on—two of them, 
to be exact. Still, the car will just growl 
sometimes. | put on a new starter relay, 
and still have the same problem. Some- 
one said it was the timing, but | have put 
in new points, plugs, and condenser, and 
timed it right. What else should | check? 

Billy G. Leonard, Temple, Tex. 


Billy G., take that thing to where they 
have some voltage and amperage mea- 
suring equipment. | think you're just 
about to buy battery cables or spend a 
few bucks finding a bad ground or elec- 
trical connection. The starter is a 12- 
volt DC motor; points, plugs, etc. are 
another matter. Too much spark timing 
or abnormally high friction could cause 
such a problem, but that's very rare. 


Tire swap for mpg 


I have a '77 Dodge B100 Sportsman van, 
equipped with a 318-c.i.d. engine, auto- 
matic transmission, power steering, and 
power brakes. The van came with a 3.55 
rear end and is giving about 15 mpg with 
a light foot. What would be the approxi- 


mate mileage gain by changing the ring 
and pinion gears to a 3.08 or 2.71? The 
van has G78-15 bias-belted tires and | 
do mainly highway driving. Would the 
ring and pinion gears from a late-model 
full-size Dodge wagon fit? 

Jonathan R. Laubin, Crownpoint, N.M. 


1 can't answer your question on gear 
ratio, since the question of mileage is so 
complex. | recommend that you try to 
borrow or buy bigger rear tires that will 
give you the same mph—and thus the 
same mpg—as if you had installed, for 
example, a 3:1 axle ratio. Run a couple 
tanks of fuel through carefully, check 
the mileage, and then you'll know. 

Changing rear gears is expensive— 
more so than the tires. You can experi- 
ment with tires—if you don't gain, it's 
easier and cheaper to switch back to the 
original setup. 


Unstable wagon 


Help! | need a suggestion or two from 
you on how to correct a problem in a 
1972 Plymouth station wagon with a 
rear end that thinks it's supposed to 
steer. Making turns is a little hairy since 
the car feels like it's about to swap ends. 
1 thought it might be caused by radials 
rolling on the turn, so stiffer steel-belted 
tires replaced the radials. The shocks 
and springs were checked, but still no 
improvement. 
Richard E. Peck, Oceanside, Calif. 


Sounds like you have rear-roll steer, and 
it's to the point that you don't have con- 
trol. There's no easy fix, but it sounds 
like you're pretty savvy. Run the rear 
axle through its travel from full bump to 
full rebound. 

You'll probably find, for example, that 
at full bump the right side of the axle 
moves back and the left side goes for- 
ward as it goes into rebound. My guess 
is you'll find the parts that control fore- 
and-aft axle motion are bent or worn on 
one or both sides. 

It doesn't take a great deal of roll steer 
in the rear to get really dangerous. Heavy 
loads cause greater deflections in struc- 
ture. High-speed driving with heavy 
loads on substandard roads sometimes 
causes structural cracks and bending. 
Look closely to see if this has happened. 
One more thought: Heavy springs and 
heavy sway bars reduce travel and roll 
steer. You might want to add them. 


Why no hill-holders? 


Our first new car, a 1954 Studebaker 
coupe (wish | still had it), had a "'hill- 
holder” feature. Of all the new crop of 


shiny, pretty, and expensive standard- 
transmission cars, none has this useful 
gadget. Why? 

Everett Traylor, Bettendorf, lowa 


Most Motor City manufacturing person- 
nel drive automatic-transmission cars 
and Detroit is very flat—so they see no 
need to install hill-holders. That's not 
meant to be a smart-aleck answer, but 
1 bet you it is the right one. Unless you 
live or drive in mountainous or very hilly 
country, a hill-holder is useless. You 
have to experience the problem to ap- 
preciate the need for it. 


Lifetime filters 


Your comment about lifetime oil filters 
[Feb.] was irresponsible. It is an insult 
to the users of lifetime oil filters and a 
vicious attack on its inventor and manu- 
facturer, who deserve praise for doing 
something positive to alleviate the 
worsening energy crisis that confronts 
the nation and the world. 

1 am a satisfied user of a Stilko life- 
time oil filter on my 1974 Oldsmobile 
Cutlass Supreme. | suggest you actually 
try this filter before you make any judg- 
ment. 


J. de Lima, San Francisco, Calif. 


1 respond to your letter because you 
seem to feel that my statement was made 
without knowledge or thought of con- 
sequences. | have checked the facts and 
1 have to live in the very real world. | 
particularly have no respect for state- 
ments that are untrue or misleading, 


aimed at buyers who depend on infor- 
mation in advertisements being correct. 
I'm not speaking only about filters. It's 
long past time that advertisements be 
required to be accurate and honest. 

1 base my statements on my personal 
experience. If that's interpreted as a 
“vicious attack," then hang оп. l'm no 
Einstein and | know it, but I'm gonna 
give it as straight as І сап. 

We just finished overhauling a Cum- 
mins diesel engine that had 225,000 
miles on it and had never had the filter 
or oil changed. Most diesels wouldn't 
have made it that far. It was the excep- 
tion to the rule, and an outstanding 
combination of application and luck. 

But a single case doesn't prove any- 
thing. A number of people could have 
good luck with a lifetime-filter system, 
but | still wouldn't recommend it. The 
majority of cars l've seen indicates that 
these things don't work well enough, 
and that's why І said what І said. 


Low oil pressure 


! have a '73 Chevy Caprice 350 with 
54,000 miles on it. A low-oil-pressure 
problem has the dealer and myself baf- 
fled. The original oil pump delivered two 
psi at 650 rpm, so we replaced it with 
a high-performance pump and got five 
psi at 650 rpm (hot). The dealer has re- 
placed the oil filter, oil-pressure switch, 
pump screen, and relief valve. The oil 
is 10W-40. 

There is no apparent sludge problem, 
and the main and rod bearings are quiet. 


We have measured pressure at the pres- 
sure switch and at the filter, and all we 
get is five psi at 650, eight at 800, 15 
at 1100, 22 at 1900, 40 at 3000, and 
55 at 3500 (hot). 

Since the pressure versus rpm is near- 
ly constant, it appears that the pump 
does not have a plugged inlet or outlet. 
Because the bearings don't knock, | con- 
sider their clearances okay. 

The dealer says all he can do is tear 
it down and look, with no guarantees. Do 
you have an answer? 

Steven R. Spencer, Kansas City, Mo. 


You have a big internal oil leak. Pull the 
oil pan and hook up a bearing leak- 
tester plumbed in so that it pushes oil 
under pressure through the oil system. 
Usually you'll spot a big stream of oil 
from the troubled area. | doubt if it's a 
rod or main bearing. | think it will show 
up in the valve lifter gallery or a plug 
left out in the rear main area. Sounds like 
your pressure-relief valve never leaves 
its seat, and oil pressure is simply an 
rpm function. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: “Say, Smokey—" 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 


TWO WAYS TO CATCH THE WIND 


KODAK Tele 608 Camera. New low price. Less than*3l. 


The Kodak Tele-Instamatic™ 608 
camera lets you take two kinds of 
pictures without moving a step: 
normal shots and telephoto shots. 
Just flick a switch and take your 
pick of pictures. 

The Tele-Instamatic camera is 
pocket-size so it's easy to take 
along. And it's easy to use for big, 
color pictures (3/2"x412"). Own 
your own at a new low price, less 
than $31. Complete outfits with 
Kodak color film and flipflash are 


a few dollars more. 
Price is subject to change without notice 


JULY 1977 


The efficie 
of The Ne 


More efficient use of space than before. 
More ease of maintenance than before. 
More mileage than before. Because 

efficiency is important. And Chevrolet 
wants to bring you more: 


"All comparisons relate to the 
4976 full-size Chewolet. 


thing you'd expect ce 


Perhaps the last 
in a six-passenger car is efficiency. 

Comfort, room and quiet? Of course. 

But efficiency? 

Well, we think The New Chevrolet will change 
your perception about what to expect in six- 
Passenger cars. 

Because it is comfortable. It is roomy, It is quiet. 

But remarkably, it is also efficient. 

More mileage. 

A nifty little book published by the U.S. Government—the 1977 
EPA Guide for New Car Buyers—reports that The New Chevrolet, 
equipped with automatic transmission, has mileage estimates 
of 22 mpg highway, 17 mpg city with its new standard Six; 

21 mpg highway, 16 mpg city with its new available 305-2 V8. 

Both are noticeable improvements over last year's standard 
engine. 

Remember though, your mileage may vary depending on 
how you drive, the condition of your car, and how itis equipped. 
Also, EPA estimates for California are lower. 

More rear seat leg room and more head room. 


While taking up less room in the world, The New Chevrolet 
actually manages to provide more leg room for your rear seat 


passengers, and more head room for everyone. 
Not only that, but the added head room helps make it OW a 
p—————T ———— 


easier to get in and out of The New Chevrolet. 


hevrolet 


We know that quick. easy servicing is 
important to you. So we've given The New 
Chevrolet an engine diagnostic terminal 
that helps make 35 electrical checks, 
quickly and easily. Also, a Freedom 
battery that never needs water 
or scheduled maintenance. 


More trunk room. 

Thanks once again to its more 
efficient design, The New Chevrolet 
also gives you more trunk room. 
Awhopping 20.2 cu.ft. inthe Sedan: 


Also, more enjoyment. 
It's increasingly important for all 
cars to be more efficient. In their 
use of materials. In their use of 
natural resources. But that doesn't 
mean they should be dull. Or 
spartan. Or boring. And The New 
Chevrolet isn't. As your very first 
test drive will tell you. 


The Caprice Classic Sedan 


Five more cubic feet. 


Based on the U. S. 
Government estimates 

of interior vehicle size —as 
reported in the 1977 EPA 
Guide for New Car Buyers 
—that's how much more 
room The New Chevrolet 
has compared to the 
older slyle, full-size cars 
still being offered by our 
nearest sales competitor. 
And no one needs to tell 
you how important 
interior room is to your 
comfort. 


The New Chevole! has a 

a à shorter turning circle. 

( j |. Making it more manage- 
able in tight spaces, 

more manageable 

in city traffic. 


* MORE INNOVATIONS. 

* MORE HEAD ROOM. 

* MORE REAR SEAT LEG ROOM. 

* MORE TRUNK ROOM. 

MORE MILES TO THE GALLON. 

* MORE CORROSION PROTECTION. 
* MORE EASE OF ENTRY AND EXIT. 

* MORE EASE OF MAINTENANCE. 

* MORE VALUES FOR YOUR MONEY. 


ON TARGET 


By PAUL WAHL 


Your own cannon 


Salute the Fourth of July by firing the 
family fieldpiece. You don't have one? 
Connecticut Valley Arms stands ready 
to equip you with a shootable replica of 
that Civil War artilleryman's favorite, the 
Napoleon  12-pounder. Black-powder 
cannoneering with this miniature muz- 
zle-loading gun-howitzer is a lot of fun. 

Authentically detailed right down to 
its bucket hooks, wheel chock and chain, 
the handsome quarter-scale model has a 
14%-1псһ steel barrel—34-inch bore— 
mounted on a sturdy wooden carriage 
with 1114-inch steel-rimmed wheels. 
The gun is 27 inches overall and weighs 
18 pounds. 

The CVA Napoleon lll is $169.95. 
There's also a do-it-yourself construction 
kit for $119.95. Only ordinary home- 
workshop tools and skills are needed. 
For $2, Connecticut Valley Arms, Inc. 
(Saybrook Rd., Haddam, Conn. 06438) 
Will send you its latest catalog of guns, 
kits, and black-powder shooting acces- 
sories, together with the pocket-size 
Muzzleloading Handbook and an attrac- 
tive shoulder patch. 


Need a magazine? 


The detachable box magazine is the gun 
part most often lost. And you have a real 
problem if the firearm is a discontinued 
model for which the manufacturer can 
no longer supply parts. 

When faced with this dilemma, | turn 
to Triple K Manufacturing Co. (568 
Sixth Ave., San Diego, Calif. 92101), the 
leading producer of magazines for obso- 
lete guns. The company's big 104-page 
catalog of magazines and other parts is 
illustrated by hundreds of excellent line 
drawings of firearms to assist in identi- 
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fication. Its $2 price tag is a bargain. 


Possibles bag 


Old-time frontiersmen carried their small 
necessaries in a leather pouch called a 
"possibles bag." Michaels of Oregon 
(Р.О. Box 13010, Portland, Ore. 97213) 
recently revived this handy tote in an at- 
tractive suede version designed for to- 
day's black-powder burners. 

Uncle Mike's Possibles Bag has the 
traditional beavertail flap (secured by a 
modern Velcro tab), decorative fringe, 
and a wide, adjustable shoulder strap. In- 
side, pocket and loops help organize all 
of the small accessories needed by a 
muzzle-loader. 

Although it's intended for shooters, 
I've seen the Possibles Bag in use as a 
purse and as a photographer's gadget 
bag. It sells for $15.95 at gun shops and 
sporting-goods dealers. 


Commemorative guns 


With the ranks of gun collectors ever 
growing, there aren't enough collectible 
firearms on the market to satisfy the big 
demand. Since 1961, U.S. arms makers 
have capitalized on this situation by 
turning out about 11% million new collec- 
tor's items. Colt has been the most pro- 
lific, but Winchester and other leading 
manufacturers have gotten into the act 
too. 

Typically, such guns are somewhat 
fancier versions of popular standard 
models (like Colt’s Single Action Army 
Revolver and the Winchester Model 94 
:30-30) issued in commemorative lim- 
ited editions. 

Are these instant collector’s items 
good investments? You be the judge. 
Ten years ago, | bought a Winchester 
Centennial '66 Rifle for $125. This was 
no limited edition—100,478 were made 
—yet today it's worth $225. But, had I 
put my $125 into one of the 2500 Win- 
chester Nebraska Centennial 94's also 
issued in 1966, my profit would be $470. 

Generally, the smaller the edition the 
greater the eventual appreciation in value. 
of a commemorative gun. The rare 
nickel-plated Colt Sheriff's Model .45 
Single Action, of which only 25 were 
produced in 1961, was originally priced 
at $139.95. Its current market value is a 
whopping $3250! 

Last year's Winchester Bicentennial 
Carbine [On Target, July, '76] has 
already gone from $325 to $450. Latest 
commemorative is the similar Winches- 
ter Wells Fargo Carbine (below) in an 
edition of fewer than 20,000 issued to 
honor the 125th anniversary of Wells 
Fargo & Co. Suggested retail price is 
$350. 

Cherry's Sporting Goods (1041 S. 
Oakwood Ave., Geneseo, Ill. 61254) is 
the world's largest dealer in commem- 
orative guns. The company's “News” 
(subscription $1) is the best source of 
up-to-date information on commemora- 
tives. 


Good reading 


There are lots of books on shotguns 
and wingshooting—a few are even good 
—but Bob Brister's new Shotgunning: 
The Art and the Science is the best yet. 
It covers just about everything and 
should help anyone to become a better 
shot at targets and game. An interna- 
tional shooting champion and an expert. 
hunter, Brister really knows his subject 
and has a fast-paced, absorbing style of 
writing. 321 pages, many illustrations, 
$10. The publisher is Winchester Press, 
205 E. 42nd St., N.Y., М.Ү. 10017. Es 


Some part-time jobs are all noise. 
Army Guard Artillery pays you to learn. 


You get 100 part-time careers to 
choose from. And the pay's good, too 

How about $50 for just one week 
end a month? That's only for starters. 
There's more with every promotion. 

But Army Guard Artillery is 
something more than a way to 
make money. It’s a chance to learn 
a valuable skill—and learn it to per- 
fection. It's being responsible for what 
you do 

Whether you drive a truck, oper- 
ate a communications center, type the 
orders or provide medical help, Army 
Guard Artillery can help you prove 


beyonc 


doubt that you can handle a 


responsible job. Something full-time 


civilian 


next cc 
After t 


employers appreciate. 


And you won't have to spend the 


ouple of years away from home. 
he first few months training, 


you'll be living at home. Working 
part-time. Just one weekend a month. 
Two weeks each year. 


Think we're for you? Try us. 


Comp 
card o 
(excep 


ete and mail the attached post- 
т call toll free 800-638-7600 
t in Alaska, Hawaii, Puerto 


Rico, and the Virgin Islands). In Mary- 
land call 301-728-3388. 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 


Submerged ‘‘dam” harnesses power of flowing water 


Enclosed 
housing and facing upstream, this un- 
derwater generator would tap ocean or 
tidal currents or the flow of a river or 


in a long, scoop-mouthed 


stream. It's intended to produce elec- 
tricity without marring the landscape 


or interfering with navigation. Linked 
to a continuous sprocketed chain or 
belt, the turbine-like sails or scoops 
would be extended on the downstream 
or power leg of the circuit and retracted 
on the return leg to reduce resistance. 


Side pockets expand briefcase 


Joined at the bottom by a spacer web, 
the two zippered sides of this lug- 
gage accessory would hook onto an 
attache case or small suitcase. Sized 


to fit under the seat of an airplane, the 
luggage add-on would reduce the num- 
ber of pieces you'd have to carry. It 
would let you get at your papers dur- 
ing a trip, or park the attachment in 
à hotel and slip out your briefcase. 


Towable camper doubles as boat 


Nested on a special trailer, this hull- 
bottomed camper would hunch down 
for safer, faster travel over the road. 
You could power part of the roof up- 
ward, however, to give you comfortable 
head room whether you use the ve- 
hicle as a camper on land or off-load 
it into the water. Interior fixtures and 
equipment would remain fixed. 


3,992,125 to Rolf 


3,833 064 to Joseph Banngy, Jr. 
Side luggage. No. 3,837,447 to 
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E. Schilling, 
3,831,208 to Erdis L. Smith, Cedar NS 


ernard M. Honan, Tuscaloosa, Ala.; 


Boom stretches to fight fires 


Chemical foams and  fire-smothering 
agents packed in exploding containers 
might work more effectively if they 
could be placed closer to the seat of a 
spreading fire. To help deliver charges, 
а conveyor on this truck-mounted ex- 
tendable boom would hook onto de- 
layed-fuse containers and drop them in- 
to the heart of a blaze. 


Council Bluffs, Іома; 


Angled planes increase ski lift 


Side rails that form a channel at the 
front, and angled inserts that create 
a sawtooth surface toward the rear, 
would give these water skis more lift 
and stability, according to their in- 
ventor. Forming a kind of catamaran, 
the rails might improve balance and 
control while reducing the time and 
power needed to get you on plane. 


Water skis—No. 3,761,980 to Burton P. Silverstein, FPO, N.Y. 09521 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. 
To write to an inventor, if address above is insufficient, address him 
by name and patent number in care of the Commissioner. 


OBAW Т Co. 
Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


Treat yourself 
to light menthol Belair. 


And, 
treat yourself 
to gifts 
twice as fast 


E = with new Belair 
Mun ae Double ? Coupons. 


, mend for yo Ойун а ИВ 
з E p- S. o. Catalog today 


you get not one 


Mairie ry pack of 
веш Anda a ‘bonus of eight, ‘instead of four, 
i е Belair carton. Send for your free 

Waitt catalog today. 


Name: 


Tam 21 years of age or over) 


State: 
Mail to: Gift Catalog 
X 
Louisville, Ky. 40201 


Kings, 15 mg. "tar," 1.0 mg. nicotine; Longs, 18 mg. "tar," 1.3 mg. nicotine, av. per cigarette, ЕТС Report Dec. 76 
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Economy 


subcompacts 


-Ford Fiesta challen 


ges 


Gremlin and Chevette 


Nimble, practical, and economical, the 
Fiesta, Chevette, and Gremlin embody 
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three generations of small-car design and 
show how far it has advanced. 


By JIM DUNNE 
and RICH CEPPOS 


If you’re a fan of big American 
sedans, you’re probably worried 
that our national policy of fuel 
conservation may force us all to 
drive cramped little buzz-boxes. 
But if this month’s test cars are any 
indication of what to expect, your 
next new car, even if it’s substan- 
tially smaller than the one you own 
now, need be no less comfortable— 
and it will be much more fuel ef- 

ficient. 
This month’s test cars actually 
Continued 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars, 
and that other seemingly identical 
cars may vary in performance. Also, 
weather conditions (noted in our spec 
table) vary from test period to test 
period. An excellent rating is 5 
points; very good, 4; good, 3; fair, 2; 
poor, 1; very poor, О. 


Е = 

s © = 

ip GS 

Fuel economy 5 Б 4 
Acceleration 4 2 3 
Braking 42 4 
Handling 43 4 
Maneuverability 5.5 5 
Ride comfort 322 
Quietness 000 
Roominess 33283 
Visibility 5 4 4 
23 4 


Entry/exit ease 


Why a small car 
demands more of an 
oil than a big car. 


Just because small cars are easy 
on gas, easy to handle and have smaller 


engines, don't assume they're easy on oil. 


The heat in a small engine can 
drain the life out of an oil. 


motor oil needs to protect those high- 
revving engines. 

And today's Castrol incorporates the 
costliest additives available anywhere. 
That keeps Castrol from thinning out 
under intense heats and 

pressures. It keeps sludge 
from forming as the oil cools 
down. And it gives Castrol the 
strength to keep lubricating 
and cleaning the narrow 
passages in smaller engines. 
Of the best selling oils, only 
Castrol has passed both U.S. and 
foreign car engine testing. 
Since Castrol is designed to withstand 
the tortures of small car engines, we make 
sure it passes the engine tests for foreign 
cars set by the CCMC* (on a Fiat 124, Ford 


Smaller cars with their4- or 6-cylinder Cortina and Mercedes-Benz diesel) as well as 


engines circulate their oil twice as fast as 
big sixes or eights. And they run at 25 to 
3096 higher revs. So there's more friction 
and heat in the engine. 

Then to add insult to injury, they 
have less engine surface and less room in 
the engine compartment to get rid of that 
extra heat. 

All this causes increased wear, tear 


and shear (thinning out) on your oil. Which 


can keep it from lubricating and cleaning 
properly. 

From there it's only a short step to 
preignition, power loss and premature 
engine wear. 

To solve this oil crisis, 
you need Castrol. 

Castrol started out in Europe where 
small cars started out. So naturally it was 
Castrol that first added the additives a 


the engine tests set up by the SAE** (on a 
'67 Olds 425 cid V-8 and a Ford 302 cid V-8.) 

Thento satisfy ourselves even further, 
wetest Castrol on two additional small car 
engines: a 1302cc VW and a 1798cc MGB. 

So naturally, all grades of Castrol 
exceed all U.S. and foreign ^ - 
car manufacturers' 
specifications. 

Now if you have a 
smaller car, you have 
some big reasons to 
change your oil. 


Castro! ай 


The first oil engineerei 
for smaller cars. 


“Organization of European Car Makers, Engineers and Ой Mazulacturers. 
**Society of Automotive Engineers., 
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n Perlen 
Speedometer error is checked with fifth- 
wheel speedometer. Fiesta (top) proved 
quickest in acceleration, best in overall 
handling, and had the best ride. Che- 
vette (center) slews sideways in brake 
test. Quick corrections at wheel and 


represent three generations of econ- 
omy-car design. The AMC Gremlin 
was introduced about seven years 
ago along with the Pinto and Vega. 
It was, and still is, a shortened 
Hornet sedan. The Chevette is 
Chevrolet's version of GM's world 
car, which was introduced here in 
1976. Like the Gremlin, it has a 
front-mounted engine that drives 
the rear wheels. Ford's new Fiesta 
is a state-of-the-art subcompact, 
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pumping of brakes kept it in lane, but 
with a big penalty in stopping distance. 
Problem was rear-brake lockup. Grem- 
lin (bottom) demonstrated quickness 
and neutral handling through high-speed 
accident-avoidance lane change. 


much like VW's Rabbit, featuring a 
transversely mounted engine and 
front-wheel drive. It was designed 
in Europe, is built in Germany, and 
will be Ford's subcompact entry 
here through the early 80's. The 
Fiesta has been on the European 
market since 1976 and has sold 
very well. 

The superiority of the Fiesta's 
up-to-date FWD design is obvious 
as soon as you settle into the roomy 


Fuel mileage (тра) 
Fiesta Chevette Gremlin 


Highway n.a. 43 33 
City na. 31 21 
California EPA test 
(city) na. 39 Ы 
(highway) n.a. 28 x 


*Car not available in California 


interior. The Fiesta is the only one 
of our test cars that we would call 
truly comfortable for four adults. 
Considering the car's size—about a 
foot shorter than the Chevette and 
almost 20 inches shorter than the 
Gremlin—its space efficiency is 
amazing. Four six-footers can actu- 
ally sit comfortably in the Fiesta 
without the rear-seat passengers’ 
knees touching the front-seat backs. 
For an adult to sit comfortably in 
the rear of the other two cars, the 
front seats must be moved about 
halfway forward. All three, how- 
ever, offer adequate leg and head 
room for front-seat passengers. In- 
teriors in all three are finished with 
good-quality fabric and carpeting. 

All the cars are hatchbacks with 
fold-down rear seats that effective- 
ly turn them into miniwagons. The 
Fiesta has about 15 percent more 
cargo space than the other two. It’s 
more versatile, too: With the rear 
seat up, a trunk cover that raises 
with the hatch keeps valuables from 
prying eyes. The Gremlin’s cargo 
area is extremely small with the 
rear seat up and is compromised 
further by the spare tire, which is 
bolted to the compartment floor. 
(Chevette and Fiesta stow their 
spare tires below the floor.) 

None of the cars will give you a 
smooth ride in the American big- 
car tradition, but they won’t shake 
you to bits, either. The Gremlin is 
slightly choppy over most surfaces, 
but not at all harsh. Chevette is 
slightly harsher and stiffer than the 
other two, but is always well con- 
trolled; bumps have little or no ef- 
fect on its direction. The Fiesta’s 
ride is the smoothest—silky, supple, 
and well-controlled over all sur- 
faces. It soaks up tar strips, gentle 
undulations, and sharp bumps with 
aplomb. The severest bumps expose 
its only weakness: It bottoms on its 
bump rubbers more easily than the 
other two. 

On the highway the Gremlin 
demonstrated good straight-line 
stability. The Chevette and Fiesta 
were exceptionally stable, unper- 
turbed by crosswinds or passing 
trailer trucks. The Fiesta’s combi- 
nation of ride and stability imparts 
a surefootedness unmatched by the 

Continued 


feel we can rely u 
They're fine. I dor 
they're there. And 
kind of tires I lke.” 


self a favor. If you've gat to 
drive, drive on Firestones 


1 would recommend Firestone 
tires to anyone. À young fellow 
that works for me is going to 


1 belted radial 
Based on what 
rienced, | would 


е again put a set on. He told me if they 


Carol Zweifel, Hausmann DePass, Ruth Metcalf, don't last he's pong to make me 
е Officer Inhalation Therapist irector of Christian Educanon рау for them. I told him key 

Virgil Guess, 

feat Cutter 


Friends like ours bring ont the best in us. 


Announcing the finest radial tire we've ever built: 


FIRESTONE 721 
STEEL BELTED RADIAL 


5 million test miles now bring you the experienced radial. 


At the Firestone Developmental 
Proving Ground at Fort Stockton, 
Texas, Firestone endlessly works at 
improving its steel belted radials. 
And it is here that the new Firestone 
721 has become what it is. The 
experienced radial 


Our new 721 steel cord. 
Much stronger and why. 


Before we tell you some of the 
things we do at Fort Stockton, we 
thought you'd like to know at least 
a few of the ways that our Radial 
721 has become our finest steel 
belted radial tire as a result of torture 


esi: 

ur tire gets its name from а 
steel cord we put together a different 
way than we ever did before, with 
each cord wound in a seven-strand: 
plus - two - strand - plus- one - strand 
method. In addition to the way it's 
wound, we now use ten strands oí 
steel per cord where five were be 
fore. The result is a stronger cord 
for tire durability 


Ask a friend about Firestone 


Be glad you're not a tire. 

The life of a Firestone tire is not 
very pleasant at Fort Stockton 
Texas. We do things in our develop- 
ment testing you'll probably never 
do in a lifetime of driving, and we 
urge you never to try 

We drive cars at 90 miles an 
hour day after day until a tire fails. 

Wecorner on different surfaces, 
as fast and furiously as a driver can, 
plow cars through a road of water, 
overload station wagons with heavy 
sandbags, even purposely create 
blowouts by running tires over 


The part of a tire you never 
look at, we do. 

But development testing isn't 
worth anything unless you use the 
results At Firestone we not only 
torture a tire like our new Steel 
Belted Radial 721, we analyze the 

effects on every part of its anatomy 
The tread, the sidewall, the belts, the 
beads 


Torture makes for peace of 
mind. 

How can you have more peace 
of mind and fake advantage of what 
we learn at Fort Stockton? By re- 
membering that the safety of any 
tire depends on a lot of factors—on 
wear, load, inflation and driving 
conditions. 

Our peace of mind comes from 
knowing we've done and are con- 
stantly doing our part, torturing tires 
in every important way we can think 
of to make them work hard and long 
and well for you. 


...and ask your dealer 
about the new Firestone 
Steel Belted Radial 721” 


PS car test & criving report 


other two—and many more expen- 
sive cars. You feel in contact with 
the road at all times, in the Euro- 
pean touring-car manner. The sen- 
sation is reassuring, not obtrusive. 

Besides offering a comfortable 
ride, our test cars were also accept- 
ably quiet. While they are not as 
silent as their larger brethren, you 
can converse in normal tones at 
highway speeds. 

You would expect small, light 
cars to be nimble, and our test cars 


Exceptional rear-seat room of Fiesta al 
lowed 5' 10" author Jim Dunne to sit 
facing forward with front seat fully back 
Note that knees are not touching seat 
back. Decor Group Fiesta offers hounds- 
tooth upholstery and reclining seats. 


Flat floor of Chevette is fully carpeted. 
Spare tire is stowed out of way in well 
beneath rear cargo floor. 
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were just that. The Chevette and 
Fiesta exhibited understeer (the 
front end wants to slide wide of the 
intended line of travel) going 
through our high-speed accident- 
avoidance lane change, while the 
Gremlin was neutral. All three are 
devoid of surprises as you approach 
and exceed the limit of adhesion, 
as you might in such a real-world 
emergency maneuver. In city driv- 
ing you have to work much harder 
in the Chevette than in the other 


Serviceability ratings 


How easy is it to service our test 
cars? For example, is that heater 
hose clamp out in the open where it 
can be reached easily? To give you 
an approximation of how difficult it 
is for a typical person to perform 
various service operations on the 
cars, we examine each vehicle. Here's 
what the numbers mean: 1, very dif- 
ficult; 2, difficult; 3, average degree 
of difficulty, no worse or better than 
most other cars; 4, easy; 5, very easy. 


Checking fluid levels: 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 

Power steering 
Checking engine: 
Spark plugs 
Distributor 

Carb adjustment 
Oil filter 

Oil fill 

Replacing hoses: 
Top radiator hose 
Lower radiator hose 
Heater hoses 
Changing bulbs: 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 
Checking fuses 
Spare-tir 


»acoonunoog шю» UGG) paama Fiesta 
2 


a pow 
wawawannwa waa coco LOO Chevette 


aawnnanana wwa Алл mamaa Gremlin 


Changing 


Fiesta trunk cover raises with hatch, 
folds flat when you lower rear seat. To 
right of tire is extra stowage area. 


cars because of its stiffer steering. 

In the brake test, both the Fiesta 
and Gremlin acquitted themselves 
well, stopping straight and true 
with no theatrics. The Fiesta did 
surprise us on its first stop, as its 
unassisted front disk/rear drum 
brakes had to be pushed very hard. 
Once aware of that, you can stop 
quickly. Chevette's rear brakes 
locked up very early on, causing 
the car to fishtail. When that hap- 
pens, you must modulate (lightly 
pump) the brakes to keep from 
broadsliding, which lengthens your 
stopping distance. 

In straight-line performance, 
there were some surprises. The 
Fiesta was very quick and the 
Chevette bog-slow, though both 
have about the same power. The 
Gremlin, powered by a fine version 
of the Audi two-liter four-cylinder 
engine, slotted in between the other 
two. This engine/transmission com- 
bination cuts the Gremlin’s weight 
by about 300 pounds, as compared 
with the six-cylinder models. 

When it comes to fuel economy, 
however, this engine is still over- 
whelmed by the Gremlin's 2560-1Ь. 
weight; it can only manage 33-mpg 
highway/21 city, while the Che- 
vette does 43 highway/33 city. 
There are no EPA gas-mileage fig- 
ures available for the Fiesta as of 
this writing, but the rumored 43 
highway/33 city figures seem in 
the ballpark, considering its 1775- 
lb. weight. 

In just about every area, the 
Fiesta's totally modern design 
gives it an edge on both the Grem- 
lin and Chevette. It is roomy, prac- 
tical, economical, comfortable, fun 
to drive, and exudes an air of qual- 
ity that says anything but “cheap 
economy car." For an in-depth re- 
port on the Fiesta, see Rich 
Ceppos' 4000-mile test on page 66 
of this issue. 

The Chevette, while acceptable 
in many ways, simply cannot 
match the Fiesta's overall engineer- 
ing excellence, ride, or room. It isa 
pleasant car that will serve you 
well if rear-seat room is not of great 
importance. 

The Gremlin is a bit of an anach- 
ronism. In spite of updating, the 
basic design is old and hard-pressed 
to compete with smaller, more ad- 
vanced designs. We hope that, in 
the near future, AMC sees fit to 
surround the Gremlin’s excellent 
drive train with an equally efficient 
body. 05 
For specs and test results, see page 38 
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Kodak instant cameras use only Kodak instant print film (PR-10). 
Price is subject to change without notice. 


A new Kodak instant camera, less than 4 


TASTE THE 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


B&W T Co: 


a аана 


GOOD TIMES. 


Good news! Raleigh now packs twice 
the coupons — 2 on every pack, 8 extra 
in every carton. So, you get any of more 

than 1,000 Raleigh aifts twice as fast. 
Genuine tobacco flavor plus Double Gift 
Coupons. That's Raleigh. For free gift 
catalog, call now, toll free: (1-800) 626-5510. 
(Ky. residents call collect: (502) 774-7563.) 


=m Now get gifts 
К. e 
Filter Kings, 16 mg. “tar,” 1.1 mg. nicotine; Longs, 18 mg. “tar,” twice as ast 
1.3 mg. nicotine, av. per cigarette, ЕТС Report Dec. ‘76 e 
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Fiesta, Chevette, and Gremlin— 
specs, dimensions, and test results 


es 
@ 
Hd 
DIMENSIONS (inches) 
Wheelbase 90.0 94.3 
Overall height 52.3 52.3 
Overall width 61.2 60.8 
Overall length 1471 587 
Front track 525 512 
Rear track 520 512 
Ground clearance 70 59 
Front leg room (max.) 40.1 415 
Front head room 36 381 
Front hip room 50.3 49.9 
Rear head room 36.8 373 
аг leg room (min) 346 28.1 
Rear hip room 41.2 48.8 
Couple distance 28.5 26.7 
Min. rear knee room ~ 0.2 24 
‘SPECIFICATIONS 
Engine type Incline 4 In-line 4 
Displacement (cu. іп./сс) ... 97.6/1600 98/1600 121/1984 
‘Compression ratio 8.51 8.51 811 
Carburetor 2 bbl. 1 bbl. 2 bbl. 
Net hp @ rpm 66 @ 5000 63 @ 4800 80 @ 5000 
Net torque @ rpm 88 @ 3200 82 @ 3200 105 @ 2800 
Transmission 4-speed manual 4-speed manual 4-speed manual 
Axle ratio 3.58:1 3.70:1 331 
Tire make Michelin General Firestone 
Tire type ZX Radial Dual Steel Radial Steel Belted 
Radial 
Tire size 155 SR 12 P155/80R13 ОЕ 78x14 
Steering Manual; rack- Manual; rack- Power, recirc 
and-pinion and-pinion 
Overall steering ratio 18.6:1 18.4:1 
Tums, lock to lock 33 36 
Turn diameter (ft.) 30.0 30.16 
Front suspension MacPherson strut independent Independent 
winegative offset single lower arm; сой spring on 
Superior space efficiency of Fiesta is a result of locating en- M ORC coil springs ieri twin 
tire power train ahead of passenger compartment. Chevette is strut ы E 
basically a scaled-down standard sedan and suffers from lack Front stabilizer-bar " ‘i "T 
x i it diameter (in.) . None опе 
of rear-seat room, Gremlin is actually a compact car with the Rear suspension Dead beam axle Solid axle posi- Hotchkiss rear 
tail lopped off and offers limited room aft of front seats. w/S link location; tioned by links; ахіе w/leaf 


trailing lower track bar springs 
Ho ри 

ck bar; со! 

Performance comparison with selected id 


1976 and 1977 models 


Rear stabilizer-bar 

diameter (in.) None 0.55 None 
Brakes Disk/drum Diskidrum Disk/drum 
Brake type Manual Power Power 
Brake swept area 

(sq, in.) 286 297 312.4 
Fuel tank (gal.) 10 13 15 
Trunk space (cu. ft.) 6.8 (27°) (23°) (23") 
Liftover height (in.) 235 28.5 315 
Curb weight (Ib.) 1775 2019 2560 
F/R weight distribution na 53/47 55/45 
Basic price na $3225 $3248 
Price as tested na. $4608 $4320 


TEST RESULTS. 

Acceleration 0-60 mph 
(sec.) 

Acceleration 0-80 mph 
(sec.) 

Acceleration 25-70 mph 
(sec.) 

Brake test (cool) 60-0 mph 
Stopping distance (ft.) 
Pedal pressure (Ib.) 
Efficiency (% of 1 g) 

Disk temperature (°F)... 

Brake test (hot) 60-0 mph 
Stopping distance (ft.) 
Pedal pressure (Ib.) 
Efficiency (% of 1g) > 
Disk temperature (F) 

Handling (lane change) 
(mph) 

Maneuverability (slalom) 

(mph) К 

Interior noise @ 60 mph 

(BA) .. »« 32 


(sec.) 
(ft.) 


Maneuverability (mph) 
Noise @ 60 mph (dBA) 


Mpg (city driving) 
Brakes 60-0 mph 
Handling (mph) 


Асс 


VW Rabbit 4, 1976 


х 
eo 
ә 
$ 
ч 
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Chevrolet Chevette 4, 1976 


` 
z 


Ford Pinto 4, 1976 


Chevrolet Vega 4, 1976 


AMC Gremlin 6, 1976 


Ford Mustang I! Cobra V8, 1977 


Chevy Monza Spyder V8, 1977 


Plymouth Road Runner V8, 1977 11.8 13.1 163 


TEST CONDITIONS: Ambient temperature 63* F; relative humidity 40 percent; 
barometric pressure 29.9 inches. 
“With rear seat folded 


Dodge Aspen V8, 1977 .0 146 178 53.0 


AMC Pacer in-line 6, 1977 17.0 15.2 174 560 246 69 
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Only NRI gives 
you this 25" designed- 
for-learning © 
Color TV...plus 
complete Qua 


Audio Center! 


enrolled by mail only. The sav- 
ings are passed on to you in 
the form of low tuition fees, 


Two home training schools give 
you a hobby-kit Color TV to 
assemble. Two others give you a 
commercial set right off the shelf. 
Neither was designed to teach 
you how to repair Color TV's. 
Only NRI invested the time and 
money to design equipment with 
learning in mind! 


No other home training school 
gives you both a solid state Color 
TV and SQ™ Quadraphonic 
Receiver complete with four 
speakers...all in one course. In 
fact, to even match this kind of 
thorough training at another 
school, you'd have to take an 


™ Trademark of CBS, Inc. 


extra course costing hundreds of 
dollars more. And only NRI 
courses in Color TV/Audio servic- 
ing let you learn on equipment 
designed specifically for training. 


It's the only way you can (1) get 
the feel of typical commercial cir- 
сийгу, (2) learn bench techniques 
while building complete units from 
the "ground" up, (3) perform 
over 35 "'in-set"' experiments dur- 
ing construction, and (4) end up 
with a 25" diagonal solid-state 
Color TV with cabinet and a 4- 
channel Audio Center. 


NRI passes the savings on to you 
NRI engineering eliminates the 
cost of buying from an outside 


Source. We pay no salesman's 
commission. Students are 


extras like the TV's console 
cabinet and the Quadra- 
phonic System; professional 
test instruments like a 5” 
triggered sweep oscillo- 
scope, CMOS digital fre- 
quency counter, and 
integrated circuit Color 
TV pattern generator. 
You can pay hundreds 
of dollars more for 
similar courses and not get a 
nickel's worth more in training 
and equipment. 


More know-how per dollar 


It all boils down to the quality of 
training you get for your money. 
In our 62-year history, more than 
a million students have come to 
NRI and we're fully approved for 
career training under the G.I. Bill. 
We know the right way to make 
hometraining pay dividends for you. 


Some of those "'right" things are 
bite-size lessons to ease under- 
standing and speed learning... 
personal consultation, and prompt 
grading of all tests...a full-time 
staff of engineer /instructors to 
help if you need it...the right kind 
of kits and experiments to give 
you hands-on training...and fully 
professional programs oriented to 
full or part-time career needs. 


Also CB, Computer, & Other 
Courses 


NRI offers not one, but five TV/ 
Audio servicing courses so you 
can tailor your training to your 
budget. Or you can study other 
opportunity fields like Digital 
Computer Electronics, Citizens 
Band Radio, Communications, 
Aircraft or Marine Electronics, 
Mobile Radio, and more. Send for 
your free catalog and see for 
yourself that no one gives you 
more training and equipment for 
your dollar. There's no obligation 
and no salesman will call. 


If card is missing, write to: 


| RE ма SCHOOLS 
И |!, McGraw-Hill Continuing 
Education Center 


“а | jg 3939 Wisconsin Avenue, 
Will Washington, с.с. 2006 


George Bignotti's 
won 6 Indy 500's. 
S-K tools 

were there. 


Why do the 
Great Ones 
use S-K’ Tools? 


Because they know American 
Quality helps them win. 


OVER 
SAVE $13.93 5» 
7 pc. Combination Wrench Set. 
No. 1707-77. 
“Everyone needs a good wrench 
set for home and car,” says Big- 
notti, “This set's it. Has sizes to 
cover almost any job." Reg. indi- 
vidual piece value $25.91. 


$11.98 


suggested 
user price 


See all four S-K Tools 
Great Ones Specials 
at auto parts and 
hardware stores. 


"Savings based on piece by piece purchase 
at suggested user prices. 


FULL LIFETIME WARRANTY 
SATISFACTION GUARANTEED. If you the 
consumer are not completely satisfied with 
any tool in any S-K set, simply notify your S-K 
jobber or dealer for a free exchange during the 
life of the tool. 

This warranty gives you specific legal rights 
and you may also have other rights which vary 
from state to state. 

DRESSER INDUSTRIES, INC. 
3201 N. Wolf Rd. 
Franklin Park, Il. 60131 


© 1977 Dresser Industries, Inc. 
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Instant 
movies 
.Polavision 
lets you 
see them 
9O seconds 
after 
you shoot 


The company that seems to spe- 
cialize in turning impossible con- 
cepts into hardware has done it 
again: Instant movies are a reality. 
Polaroid calls its new system Pola- 
vision. 

Most of the miracle is worked in- 
side a slim cassette approximately 
three by five inches in size. It rolls 
the film during exposure, does the 
processing, and thereafter functions 
as a film-storage unit for the auto- 
matic projection system. 

After you've shot the film, you 
insert the cassette in the Polaroid 


dms 
“Berle © 


a 


“player.” A sensor determines that 
the film has been exposed but not 
processed, so the film—always with- 
in the cassette—is run through a 
“goo” chamber for processing. The 
only perceptible indication of the 
activity is a slight whirring sound 
from the machine. 

Then—magically—after 90 sec- 
onds the screen lights up and the 
show goes on as 42 feet (a touch 
under three minutes) of super 8 
film are played. Next month, we'll 
explore in detail how it’s done.— 
Everett H. Ortner 


Put cassette in player; in 90 seconds screen lights up and film is projected. 


Did Spice 
Stick Deodorant 
works up to 
XX hours. 


Our lawyers will only let us tell you that 
Old Spice" Stick Deodorant works up to 
24 hours. 

In fact, on some people, Old Spice Stick 
Deodorant actually works up to XX hours. 

Since we can't say how many hours 
XX hours is, we'll just have to 
content ourselves with 
telling you this: 

Old Spice Stick Deodorant 

gives you fresh, clean 

Old Spice fragrance and 

protection up to 24 hours. , 
Give or take an XX Ou Sp 


or two. 


SHULTON Stick DEODORANT 
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ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects 


devised to conserve or replace fossil fuels 


Bill and Wanda Colyer. 


Energy house 
uses native 
materials 


By EDWARD MORAN 


This month's energy project is 
more than an adventure—it's an 
cdyssey. Not content merely to ret- 
rofit their home with a fuel-saving 
device or two, Bill and Wanda 
Colyer have elected to raise a splin- 
ter-new house built of energy-sav- 
ing materials easily available in 


HEATING AND COOLING SYSTEM 


SCHEMATIC 


ATTIC VENTS, 
EAST & WEST 


ATTIC DAMPER 
NORTH COOL-AIR VENT 
FOUR-SPEED BLOWER 


HEATER DAMPER 


| lj GARAGE 


BYPASS DAMPER 


T RETURN pamper 


PS readers have 


their Taos, N.M., area. Here are a 
few of the features of what they 
proudly call their “Sun Blest” 
house. 

* Adobe brick walls that act as 
a heat reservoir. 

* An insulated plenum under 
the ground floor, with crushed rocks 
for storing heat and ducts for cir- 
culating it throughout the house. 


JUNE SUN 
|_ "ANGLE 
= 
SLATTICE 2 
SHADE aa 
FEBRUARY 
А SUN 
1 ANGLE 


Nat winoowa 


t SOLAR 
І 


LIVING ROOM 


_зтавиі2ео 
К 
sucrowween (III 008 


BRICK 
ba 
a= \ 
П URETHANE 
CONVECTOR FLOOR DUCT 
v \ INSULATION 
RITE way CONCRETE N URETHANE 
WOOD HEATER SLAB INSULATION ROCK STORAGE 
2*4 AIR-DUCT SPACER 
AIR 2:8 STORAGE-DUCT 


\ STORAGE 
j DUCT 


2'T&G FLOOR 


SPACER wiTH ROCKS 


URETHANE INSULATION / 7 
WITH PLASTIC X ——— 
VAPOR BARRIER 


PLYwoOD 


conérete \ 
SUPPORT 


CELOTEX SUPPORT 


PLAN VIEW OF DUCTS AND ROCK STORAGE 


44 | POPULAR SCIENCE 


Sloping solar windows are double-glazed with Kalwall's 
Sun-Lite, attached to 2x6 framing, with 34” separation be- 
tween sheets. Glazing is anchored by aluminum channels. 
Reflective aluminized mylar roll blind (left window) covers 
the windows at night, preventing radiation to outdoor cold. 


© An overhanging “slattice” from 
the roof that shades the large solar 
windows in summer while a first- 
floor extended eave shades the 
adobe walls. The “slattice” is com- 
posed of slats to let sun through 

and prevent snow overloads. 
* Seven air-heater solar collect- 
ors inside the house, behind large, 
Continued 


“Sun Blest” solar farmhouse is built 
of stabilized adobe bricks (cement-re- 
inforced in the Cinva Ram process) and 
lumber. Ground floor covers 1050 square 
feet; second floor is 750 square feet; 
garage/workshop is 520. А!! walls are 
heavily insulated to retain heat. Blower 
is located in airtight room next to the 
air vents. Solar collector (below) is 4x8 
sheet metal primed and painted black 
with selective coating for greater heat 
absorbency. Polystyrene insulation is 
glued to its back, and it's then mounted 
to 2x6's with aluminum cross-channel 
supports. 
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WANTS 
TO SAVE YOUR 
SOUS 
Get The Best l 
JOHNSON CB 


Radios and Accessories 
Absolutely Unbelieveable 


WAMEQSEL@ SAVINGS 


JOHNSON MESSENGER 4145 
SUGGESTED LIST #249% SUGGESTED LIST *179** 
Ask For The Discounted Price Ask For the Discounted Price. 


Johnson CB Products Have a Full 
i year Warranty Covering Parts & 
abor 


Over 850 Authorized Service 
Centers From Coast to Coast 


Johnson Products Are American 
Made 


Dealer Inquires Invited 


y 5 
JOHNSON MESSENGER 4230, BASE STATION ; Please rush my free ESCO discount 
SUGGESTED LIST *249% : price sheet to the following address: 

Ask For The Discounted Price PLEASE PRINT CLEARLY 


USE OUR TOLL FREE ORDER LINE | НАМЕ 
JUST DIAL 1-800-821-2312 : А008Е55 


: CITY. 
OR WRITE TO ! STATE ZIP 


ESCO CB Mart, Inc. pees NUMBER. — — 


Also enclosed is $2.00 for my 
3214 S. 169 Hwy, Phone (816) 279-7451 ! Picture catalog describing in detail 
Р.О. Box 1167 : most of the items on my free discount 


: x : price sheet. This is to cover the cost of 
St. Joseph, Missouri 64503 : Б до and handling. 


Energy house 


[Continued] 


Projecting ‘‘slattice’’ overhangs solar 
windows to shade them from high sum- 


double-glazed windows that admit 
sunlight to a combination green- 
house/living room. (The green- 
house regulates humidity, too.) 

@ Finned tubular heat exchang- 
ers in the attic to preheat cold well 
water to the electric water heater. 

е A backup wood heater for ex- 
tremely cold nights (temperatures 
do sink well below zero, and annual 


mer sun. Slats are angled to let in lower 
winter sun and to prevent snow loads. 


degree days approach the 5000 
mark in this high-altitude region of 
northern New Mexico). 

* A control panel that regulates 
blowers and dampers in the ducts. 

'The Colyers designed Sun Blest 
to maintain inside temperatures of 
60° even when the outside tempera- 
ture is —10*. A primary objective 
was to prevent extreme tempera- 


ture variations within the house, 
limiting them to 15? throughout a 
24-hour period. “These goals have 
been achieved,” writes Bill Colyer. 
“Typical cold-winter monthly elec- 
tric bills are $30, which includes 
the circulating blower and all the 
main electric appliances to satisfy 
four people. For our first year we 
expect to use two to three cords of 
wood.” 


Overall thermal system 


Refer to the schematic on the 
previous page for the heat-flow pat- 
tern. In the center of the house, the 
sun enters through solar windows 
and heat rises to the attic by na- 
tural convection. The solar collect- 
ors, in two upstairs bedrooms, also 
absorb heat. A single 0.75-hp squir- 
rel-cage blower pulls this warm air 
from the attic into either the rock- 
bed heat bank or the house’s living 
area, depending on the position of 
dampers in the central ductwork. 
In either case, warm air is circu- 
lated around the perimeter of the 
house at the bottom of the inside 
walls. 

Continued 


The Celestron 8 (base 
price: $790), most popular 
of the Celestron line of com- 
pact portable tel 
mirror-lens telep 

shown 

gazing 
at this and other Cel 
tron products, ask for 
your free color 
catalog and free 
telephoto book 
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Live A Little. 


If life is about any one single thing, it's about 
getting closer to the things that interest you. 
Celestron Telescopes help you get closer. 


Eagle at 30 ft. 
Photographed 

by W. Beecher 

with the Celes- 
tron 1250mm, 

1/10 Multipur- 

pose Telephoto 
Lens. 


Salurn's Rings. 
Photographed 
with Celestron 
14 Telescope. 


Whether the subject is the muscular 

structure of an eagle's eye at 30 

feet. Or the planet Saturn — 

one hour, 11 minutes away 

at the speed of light. If you 

want to get closer, look into the 

world's best-selling modern telescopes. 
Live a little. 


Celestron International 


2835 Columbia, Box 3578-DC 


Torrance, Calif. 90503 


Orion Nebula 
Celestron 8 


Squirrel at 75 feet 
Celestron 1250mm, 1/10 


PATENT PENDING 


ourte Edmund Scientitic Co. 


AVANTI invents the Saturn Base 


The reason the “Saturn” is so revolutionary 
is that it is absolutely the only combination 
vertical and horizontal omni-directional 
antenna. That's right, it needs no rotor! 
You can pick up mobiles (which are vertical) 
or horizontal and vertical beams. 

The "Saturn", invented after years ot re- 
search by Avanti engineers, is the latest 
development using AVANTI's unique CO- 
INDUCTIVE principle to give you the per- 
formance of two antennas combined into 
one. 

The “Saturn” not only works on both 
polarities, but pounds out signals like an 
air hammer and picks them up like a magnet. 
Both polarities offer high gain figures. 


Height 22' 
Radials 9 

Weight 11 Ibs. 
Omni-directional — No rotor 
AV-501 Switchbox Included 


Those of you who are worried about sun 
spots and "skip" can relax too. This antenna 
really helps. When the sun spots cause a 
signal shift, you can often change polarity 
(just like our P.D.L. or Moonraker) and still 
pick up the desired channel with no loss of 
transmission. 

The P.D.L. and Moonraker made dual polarity 
famous as the only antennas to have during 
the last sun spot cycle, and this time around 
any serious C.B.'er will want to have the 
"Saturn." 

In fact, having a "Saturn" and a "P.D.L." 
or "Moonraker" will put you in the elite 
group of C.B.'ers who “always seem to get 
Out better." 


Avanti makes a complete line of high performance base and mobile 
CB antennas from $11.95 to $404.00. Write for free Avanti catalog. 


avanti 


AVANTI RESEARCH AND DEVELOPMENT, INC. 
340 Stewart Avenue, Addison, IL 60101 
©Copyright 1977, All rights reserved 


Creators of the famous 


Fleetwood Enterprises, Inc. 

P. O. Box 7638, Riverside, 
California 92503 Dept. PSS 
Please send me a free, full-color 
brochure on Tioga Motor Homes. 


Name 
Street 
City & State 


value 
planned 


Make your choice today for family vacations in 
style. Tioga motor homes are available in 6 differ 
ent models from 20 to 22%’ Choose from rear or 
side bath, big dinette, side or rear door plans. Soft 
look interfors and queen-size cabover bed are 
standard. Or, select Tioga ll, a very personal 17 
luxury compact model for two. With Tioga, valueis 
builtin, no matter what plan. 


bunkhouse plan sleeps 5. 
One of 6 different 1977 Tioga plans 
available now at Tioga dealers. 


Portalign is the NEW TOOL de- 
signed to enable accurate drill- 
ing when attached to your port- 
able electric drill—add proper 
bits and it can be used like a 
router, shaper or sander. 
FAST—ACCURATE—VERSATILE 

If not available in your local 
hardware store, send for 


FREE ILLUSTRATED 


| PO. Box A80547 

| San Diego, CA 92138 

| Please send Free Illustrated Booklet on the PORTALIGN 
L Precision Drill Guide to. 

1 Nome 


| Address 
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with the tracer-guided engravograph; 
all you need is the desire to earn extra 
income at home. For less than $500 you 
can set up your own engraving shop and 
transform 40¢ worth of material into a 
$7.50 sign. You can purchase the ma- 
chine through either Mastercharge or 
Bankamericard. Send this ad for com- 


plete details, toda 
20 Cooper Square 
New York, N Y. 10003 
mccrporzted (212) 777-3080 PS-7-77 


| Name 


ава 
| city. 


Energy house 


[Continued] 


On summer nights, 50? air is 
drawn in from outside and cools 
the adobe walls via the floor duct 
system. Or, the main damper can 
direct this air to the rock storage 
for use the following day. Duct 
dampers and all vents are con- 
trolled by motors, actuated by 
switches on a central panel. 

The schematic also illustrates the 
ducting beneath the ground floor. 
The Colyers created a rock bin by 
laying 2x8’s on edge and filling the 
cavity with packed river rocks that 
have no sharp edges. Urethane in- 
sulation with a plastic vapor bar- 
rier encloses the rock-storage pit. 
Air from the blower is directed to 
a central channel, forced through 
the rocks and then to the walls of 
the house. 

A one-inch layer of urethane slab 
insulation is sandwiched between 
the two layers of adobe brick that 
make up the south-facing wall (see 
diagram). The inner layer of bricks 
can therefore be isolated from tem- 
perature fluctuations outside. 
“These warm walls radiate heat in- 
wards,” claims Colyer. It's his ex- 
perience that a house with warm 
walls can actually be kept a few 
degrees cooler without loss of com- 
fort. 

As a backup heater, the Colyers 
installed a Riteway model 37 ther- 
mostatically controlled wood heat- 
er, rated at 73,000 Btuh. By af- 
fixing sheet-metal plates to its 
sides, they adapted it for forced-air 
distribution: Air picks up heat, is 
channeled to the ceiling, and flows 
to the blower room via the duct- 
work. 


Solar collectors 


Instead of mounting convention- 
al collectors on the roof, the Coly- 
ers placed seven heat-absorbing 
panels inside—just behind the solar 
windows. Total area of the collect- 
ors is 224 square feet; they’re 
mounted flush with the bottom of 
the 2x6’s that support the windows. 

Cool air thermosiphons from the 
attic, across the collector surface. 
Or a vent can be opened to allow 
air from the bedroom to be heated. 

Bill Colyer described himself as 
an engineering design consultant 
whose firm is interested in doing 
other solar houses in New Mexico. 
To ask a specific question, send a 
stamped, self-addressed envelope to 
him, c/o Energy Systems of Taos, 
Los Cordovas Route, Box 169, 
Taos, N.M. 87571. йз] 


Lights inside 
the camera? 


CPA-modified Nikon F SLR: Trigger bar 
turns on lamps, releases shutter. Plug-in 
cord connects lamps with power-pack/ 
control unit. Dials adjust light intensity 
to match film type and shutter speed. To 
their left are battery-test button, LED in- 
dicator. Closeup, with lens removed 
(right), shows tiny tungsten lamps. 


A bright new idea lets you 
shoot under "impossible" 
low-light conditions 


By PAUL WAHL 


If I can see it, I can photograph it. 
As an old hand at available-light 
picture-taking, I usually can make 
good that boast—thanks to fast 
lenses, high-speed films, speed-gain- 
ing push-processing, and some tol- 
erance of more or less grainy prints. 
Lately, I've been working with a 


Man who wasn't there: CPA exposure 
(right) reveals man in shadow, not vis- 


CPA-modified Nikon, and available 

light now looks much brighter. 
Concurrent photon amplification 
(CPA) is a new system of film- 
speed enhancement that lets you 
shoot at up to four times the stan- 
dard ASA rating—for example, Tri- 
Continued 


ible in photo (left) made without CPA. 
Both: 7 sec. at f/2, Tri-X, at El 1600. 
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10 years ago 

your hair didn't need 
the protein it needs 
today to look its best. 


` Chances are, your hair looked 


healthier ten years ago. It was 
thicker, fuller, and it had more 
protein. And that's what hair is 
made of. But as time goes by, 
your hair loses protein— 
continuously. Which is why you 
need Protein 29 Hair Groom. 
Because Protein 29 actually 
adds protein to individual hair 
shafts. It helps your hair look 
thicker, fuller, healthier. More 
like it used to look. 

Your hair is irreplaceable. 
Wouldn't it be a good idea to 
get some 
Protein 29 now 

and do some- 
| thing about the 
next сеп years? — 


Protein 29 
Hair Grooms 
Liquid, gel and sprays 


Do something about 
the next10 years 


-— 


New ideas to help you do 
more with the produets you 
have around the house. 


ISEADIT/ USE GENUINE PLASTIC WOOD TO 


FILLIN AROUND WINDOWS AND PIPE HOLES TO KEEP 
OUT INSECTS, HEAT, DUST, RAIN, SNOW AND COLD AIR. 


UY ЗУ „оввутэ FIND VERSATILE 
PLASTIC WOODS PUTTY-LIKE CONSISTENCY IDEAL 
FOR MAKING WOODEN JEWELRY, COLLAGES AND 
WOOD SCULPTURES... BUILDING MODEL 
RAILROADS PLANES & SHIPS 


N HARDWOOD FLOORS, DOORS, 
AND RAILINGS. IT'S GREAT FOR RESETTING LOOSE 
SCREWS, HINGES AND LATCHES, TOO. TRY IT! 
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Lights inside the camera? 


[Continued] 


X Pan at EI 1600 (two stops un- 
derexposure) —and get excellent re- 
sults with normal development. 
Speed is gained without the char- 
acteristic graininess produced by 
forced development. CPA reduces 
contrast and dramatically increases 
shadow detail. It does not adversely 
affect rendition of highlights and 
well-illuminated areas. 

As inventor Mel Cole explained 
it to me, here's how CPA works: 
To get a picture on film, a specific 
number of photons of light must 
actuate the emulsion to a level at 
which it can record the image 
transmitted, via the lens, by light 
reflected from the subject. Under 
low-light conditions, not enough 
photons may be acquirable to 
achieve this essential emulsion sen- 
sitivity. Inside a CPA-modified 
camera, tiny lamps, their bright- 
ness precisely controlled, add just 
the right amount of light during the 
exposure to do the necessary irra- 
diating. 

Most non-automatic 35mm SLR’s 
(including Canon, Minolta, Nikon, 
Nikkormat, Olympus, Pentax), as 
well as the rangefinder-type Leica 
M2, M3, and M4 cameras, may be 
adapted to the CPA System. 

Modification involves the instal- 
lation of two  Pinlites—tungsten 
lamps only 3.5mm long and 0.76 
mm in diameter—one at either side 
of the camera chamber, just be- 
hind the lens and approximately 
34mm in front of the film plane. 
These microminiature lamps have 
a life of more than 1000 hours. In 
cameras with a 1/2000-sec. shutter, 
and for special applications requir- 
ing more light, four lamps are 
mounted in pairs, as in the test 
camera pictured. Wired internally 
to a socket located in the left front 
of the camera body, the lamps are 
connected with the power-pack/ 
control unit by a plug-in cable. 

The power-pack/control unit, a 
compact box attached to the cam- 
era’s tripod socket, contains a nine- 
volt alkaline battery (transistor- 
radio type) good for about 2000 
CPA exposures, voltage-regulator 
and battery-test circuits, and the mi- 
croswitch that turns on the lamps. 
A front-mounted trigger bar oper- 
ates the microswitch and shutter 
release. At the back of the box are 
the battery-test button and LED 
indicator, the shutter-speed-match- 
ing dial, and the exposure-index 
dial, which doubles as a power on- 
off switch. The control system is 
carefully calibrated to match the 


shutter speeds of the camera. 

To operate the CPA-modified 
camera, you dial the film's stan- 
dard ASA number on the CPA unit 
(camera's light-metering system is 
set at effective exposure index) and 
match its shutter-speed setting with 
that of the camera. The exposure- 
index dial adjusts the basic level of 
lamp brightness for proper expo- 
sure of the film type, while the 
shutter-speed-matching dial fine- 
tunes light intensity for the ex- 
posure selected. Shorter exposures 
require brighter CPA light. When 
the trigger is pressed, full power 
(6.8V) is applied to the lamps to 
preheat the filaments. As the trig- 
ger-bar travel continues and the 
shutter is released, light intensity 
drops to the level preselected for 
the exposure. 

The film is given normal develop- 
ment even if frames on a single roll 
have been exposed at different ex- 
posure indexes. While you have the 
option of turning off CPA for some 
shots, I never encountered a situa- 
tion in my testing where that would 
have improved the picture. Unless I 
wanted some special effect, I would 
use CPA at all times. 

Current CPA modifications are 
intended only for black-and-white 
photography. The lamps burn at a 
maximum color temperature of 
2600K, much too low for compati- 
bility with nearly all color films. 
However, the present system works 
very well with Kodak High Speed 
Ektachrome tungsten film (3200K 
balance), provided that exposures 
are not longer than 1/30 sec. At 
slower speeds, color temperature 
falls to where the shift toward 
warmth (red) becomes unaccept- 
able. CPA color systems, employing 
lamp filtration, are now under de- 
velopment by the inventor. 

For existing-light photography, I 
think CPA is the greatest thing since 
Tri-X film. Allowing shutter speeds 
high enough to stop action and cam- 
era shake, it makes feasible hand- 
held shooting with long and slow 
telephoto lenses. In outdoor por- 
traits, CPA provides the equivalent 
of fill light to reduce shadows. CPA 
should work well in astrophoto- 
graphy and underwater work, too. 

A typical installation costs $750, 
and I think it's well worth the price. 
If you're interested in CPA modi- 
fication of your camera, you can 
get further details by sending a 
self-addressed stamped envelope to: 
CPA Products, Inc., 78 Holten St., 
Danvers, Mass. 01923. 05 


Absolutely Free! 


ls 384- 
,page How-to 
‘Carpentry 

> book! 


Volume One of Audel's Builders Library 
is yours to keep FREE —even if you 
decide not to keep the other volumes. 


==" 
\ 


Volume One of the Audel Builders Library 
could very well be the most useful single 
book ever written for the do-it-yoursel 
carpenter! It covers woods, nails, screws, 
and bolts —which to use and when to use 
them. You'll also learn to achieve professional 
results with measuring tools, holding tools, 
cutting tools, boring tools, fastening tools, 
and many, many more! 

Even if you don't know a chisel from an 
awl, you'll be able to build kitchen cabinets 
before you've finished with this informative 
volume. You'll have 24 big chapters, 384 
pages of carpentry lore at your fingertips — 
all yours absolutely free and without obliga- 
tion to buy a thing! It's our own spectacular 
way of introducing you to... 


The Audel "How-To" 
Builders Library 


m A matched set of 6 big, hardbound 
volumes 

m 2,112 pages packed with trade secrets 
and "inside" tips of carpenters and masons. 

m 1,638 easy-to-follow illustrations, dia- 
grams, charts and photos. 


Use all these handy 
do-it-yourself volumes 
for 15 days free! 
These volumes clearly explain every phase 
of carpentry and masonry from foundations 
to roofing, from brick walls to sidewalks. All 
the shortcuts, techniques, and new ideas are 
yours to use as you please for 15 days free! 
Within those 15 days, if not completely 
satisfied, simply return our Builders Library 
and you won't owe a cent. But keep Volume 
One as our gift —it's absolutely free! 
This just might be the most remarkable 
offer we've made since our company was 
established in 1879. We're actually giving 


Build, plaster, and panel 


walls with ease! a pro! 


ү 


Lay brick with speed and 
precision! patio! 

away a hardbound book —valued at $5.95 — 
just to introduce you to one of the most 
comprehensive and easy-to-follow book sets 
ever published! We're really not too worried 
about whether or not you'll keep the entire 
set. Because we're sure that once you ex- 
amine and use the Audel Builders Library, 
you'll never dream of parting with it. 


You'll have easy-to-read 
guidance for hundreds of 

build-it projects 

right at hand! 

The Builders Library is a handy reference 
for hundreds of household projects. It's a 
Storehouse of practical, step-by-step advice 
for professionals as well as "Sunday do-it- 
yourselfers:’ You can use it to build a home 
workshop...install some shelving... plan a 
patio... lay a sidewalk...or even add a fire- 
place. You'll find all the specs, plans, 
measurements, and guidance you need.. 
in plain everyday English. 


Send no money...just fill 
out and mail your Free-Book/ 
Free-Trial Coupon today! 


Build your own sundeck or 


Prime, paint, and finish like 


Design and construct a 
workshop for your home! 


FREE-BOOK/ 
FREE-TRIAL COUPON 


Yes —rush me a free copy of Volume One, along 
with the other five big volumes of the Audel Builders 
Library (223282). | understand the complete library 
is mine to use for 15 days free. If not 100% satisfied, 
1 may return my order and owe nothing at all. Other- 
wise, the entire library is mine to keep at a savings 
of 55.95 —опіу $31.75, plus delivery. 

Whatever I decide, | may keep 384-page Volume 
‘One absolutely free! 


(please print) 


Address 


Sate Zip 


Save shipping and handling costs! Enclose 
full payment (plus sales tax, if applicable). 15-day 
return privilege still applies. 


Mail to: 
Q 


CP31 


AUDEL 4300 W. 62nd Street 
Indianapolis, indiana 46206 
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ANNOUNCING THE NEWEST PONTIA 


For 1977, we started from the ground up 
and created two wagons designed 
specifically for the changing needs of 
today's changing world. 

Grand Safari. And Catalina Safari. 

We made them trimmer without trimming 
away the good things you buy wagons 
for. So they're very space-efficient 
wagons. 


873 cubic feet of roominess. Enough 
roominess with tailgate == 
closed and front seat 
forward fora whole — , 
flapjack stack of 4' x 8' ` 
plywood. Or whatever 
else you may want to 
cany. 

Should that whatever be 
people, a lot of those 
8733 cubic feet convert nicely to 
headroom and legroom. Enough for 
eight adults if you order the new 
rear-facing third seat. 

Our new interiors were also designed 
realizing that adults like things that help 
make their lives more enjoyable. 

So the upholstery is new. The carpeting is 
new. The appointments are new. And the 
instrument panel is new. We even raised 
the gauges so they're easy to read. 


It's really new. 

A 5.0Hitre (301- 0% 
CID) 2-bbl. V-8* N 
Smooth, quiet and 

responsive. So 

responsive you may 

have a tough time 

deciding between it and the 6.6-litre 

(403-CID) V-8 that's available. 
Whichever, you'll get Turbo Hydra-matic 
standard. Variable-ratio power steering. 
Standard. Power front disc brakes. 
Standard. And Pontiac's Radial Tuned 
Suspension with steel-belted radial tires. 
Standard. 


1.It opens like a door with the window t 

2. It opens like a door with the window | 
а down. 

3. It pulls down like 

a tailgate with the 

window down. 

So get your grocery 

bags, kids and 2-by- 

ready. Pontiac's 

ready for '77. 


Push a button. Safari's second seat does 
disappearing act. Flip a panel, lift, an 
it's back. 


NAGONS SINCE WIDE-TRACK. 


seat is equally 


easy. Flick a 
lever it releases. 
Push down to : 
lock. Use the handy strap 
to pull over the final 
panel. And the load 
floor's flat. 
We also built in two new lockable storage 
compartments. One's in the rear quarter 
77 panel. The other's 
under the rear cargo 
floor. 
Together they carry 
6.8 cubic feet of stuff 
2 you don't want to 
Z advertise. 


We came up with whole new wagons. 
Naturally we wanted to protect them. 


So we put more corrosion-resistant materials 
in the body and chassis than ever before. 

We put in diagnostic connectors to help 
your dealer analyze electrical problems. 

And we put in a new maintenance-free 
battery. 

That's what we did for your Safari. 

There's a lot more you can do. Like add 
CB radio. Add an adjustable roof rack. 
Add automatic level control. Add auto- 
matic temperature control air condi- 
tioning. Add a limited-slip axle. Add an 
AM/FM stereo radio that features a 
digital frequency readout and a digital 
time readout. They're all available from 
Pontiac's list of accessories. 

Just so you can have a full-sized station 
wagon tailored specifically for you. 

Buy or lease a 1977 Pontiac. Soon. 


"NAA. in California and high altitude counties. 


DETROIT REPORT 


By JIM DUNNE 


Mini Thunderbird is planned 


A new model, based on the 1978 Fair- 
mont and styled like a small-scale 1977 
Thunderbird, will be introduced by Ford 
next December. The car is a personal- 
luxury type that fits between Mustang 
and Thunderbird, but is closer to the 
T-Bird in concept. Basically a two-door 
Fairmont, it features a Thunderbird-type 
roof, special grille, and its own front- 
end styling. Ford hopes to compete 
against the smaller 1978 Monte Carlo 
and Grand Prix models by offering the 
new car at a lower price than the GM 
models. 


Challenger is back 


It's set for the Dodge lineup for 1978. 
This time the car will be an import, a 
sporty subcompact built in Japan by 
Mitsubishi, the company that supplies 
Chrysler with the Colt and Arrow. A 
companion car, Sapporo, will be brought 
in for Plymouth dealers. The cars will be 
sold as part of the Arrow/Colt line and 
use the same 97.5-cu.-in.-displacement 
four-cylinder engine. However, a five- 
speed manual transmission is standard. 
The 99-inch wheelbase of the Challenger 
and Sapporo is seven inches longer than 
the Colt/Arrow's. 


Magnum means Dodge muscle 


As part of the 1978 lineup, Dodge will 
introduce the Magnum, a sporty per- 
sonal car built on the same body as the 
Charger. Magnum is a two-door coupe 
that has Charger's dimensions and pow- 
er train, but a sportier appearance. 
Special styling touches include a sharp- 
ly sloping hoodline, see-through plastic 
covers for the headlights, and integrated 
styling between the grille and headlight 
covers. Though the covers are clear plas- 
tic, they drop away when the lights are 
turned on, a requirement of federal auto- 
light standards. Price of the Magnum is 
slightly less than that of the Charger/ 
Cordoba. 


Free repairs on your car 


Even if the stated warranty has expired, 
you can have hundreds of dollars of free 
work done on your car. How? By taking 
advantage of the "secret warranties” 
offered by virtually all the auto com- 
panies. Under terms of Chevrolet's 
secret warranties, Vega owners got new 
front fenders to replace rusted ones and, 
in some cases, new engines because of 


54 | POPULAR. SCIENCE 


overheating. Ford repaired rust damage 
on thousands of station wagons built in 
the late Sixties even though the written 
warranty had expired. And owners of 
Audi Foxes сап get new engine heads, 
disk-brake rotors, and universal joints— 
work totaling more than $500 in parts 
and labor—replaced free under Audi's 
"goodwill" service policy. Automakers 
won't advertise these secret warranties, 
because the cost would be too great if 
every owner collected. You have to hit 
upon them by accident, or be tipped off 
by a friendly service manager. There's 
another warranty policy that most own- 
ers don't know about: the five-year /50,- 
000-mile coverage on all emission-con- 
trol parts. If they go bad, the factory is 
required by the EPA to correct them. 


Olds performed no miracles 


But the new V8 diesel that will be 
offered on 1978 Olds 88's and 98's is a 
very civilized engine. It has many of the 
drawbacks of older diesel designs—odor, 
smoke, lower performance, delay in 
cold starting—but it performs at accept- 
able levels in the Olds luxury lines. Per- 
formance ranges from head-snapping 
starts to mild acceleration at passing 
speeds. The traditional noise and vi- 
bration of diesels are adequately masked 
once you're inside the car and moving, 
though during acceleration there is an 
underlying vibration that can only come 
from the high compression ratio of a 
diesel—22:1, уз. the 8:1 of the gasoline 
engines. Olds says the engine should de- 
liver 25 percent better fuel economy. 
In a car the size of the 98, that's like 
having your cake and eating it too. Of all 
the problems, the cold-start delay—up 
to 20 seconds on very cold days—seems 
to be the most serious. However, once 
the engine is started and warmed up, 
starting is just as quick as a gasoline 
engine. 


GM hides mystery car 


An unconventional-looking four-door 
sedan seen running around GM's prov- 
ing grounds is the car that might have 
been. It's the alternate design that GM 
cooked up as a possible full-size model 
for 1977. The alternate car features 
loads of glass, a rubber-wrapped grille, 
low beltline, and front-wheel drive. GM 
bigwigs nixed the car because it could 
not get improved fuel economy. Right 
now the corporation is happy it picked 
the smaller model for production. Mean- 
while, the bigger prototype is kept 


around as a reminder of what might have 
been. 


Lock up for economy 


Chrysler will introduce a “lock-up” auto- 
matic transmission on virtually all its 
domestic cars next year. The design is 
new and is considered a forerunner of a 
trend that will sweep the industry. The 
lock-up features a direct mechanical 
connection between the engine and the 
drive shaft, eliminating the slippage of 
the torque converter. It kicks in auto- 
matically during cruise speeds over 26 
mph, then disengages when passing 
power is needed, or when the speed 
drops below 26. Fuel savings are less 
than five percent overall, but the system 
is considered so advantageous that it 
will be adopted by all the automakers 
shortly. 


Dead-car list is growing 


If you curbed all the lame-duck name- 
plates, going-out-of-business cars would 
litter the highways. Vega, Astre, Maver- 
ick, Comet, Gran Fury, Royal Monaco, 
Hornet, and maybe more will be dropped 
this year. By any measure, 1977 will со 
down as a peak year for adding to the 
name junk pile. Since the beginning of 
the auto industry, over 5000 names have 
been used. It's also a vintage year for 
introductions. Among the new and re- 


vived names are Sapporo, Fairmont, 
Zephyr, Versailles, LeBaron, Fiesta, 
Magnum, Omni, Horizon, Concord, 
Phoenix. 


Horizon / Omni sizes up 


First reports on the Plymouth Horizon/ 
Dodge Omni subcompact indicate that 
it is slotted right between the Pinto and 
Chevette in overall length, but provides 
much more passenger room inside than 
either car. Wheelbase is about five 
inches longer than either Pinto or Che- 
vette. The Omni/Horizon is a taller car 
than its competitors, and its front-wheel 
drive makes it radically different in 
chassis design. Chrysler plans to intro- 
duce its subcompacts in December, and, 
aside from grille and trim differences, 
the two models will be identical four- 
door hatchbacks. Vital statistics: Over- 
all length is 164 in.; height is 53.4 in.; 
track is 55.9 in. front, 55.1 in. rear; 
wheelbase is 99.2 in. 


Three kinds of engines 


Fairmont will offer three kinds of en- 
gines. So will the Zephyr. Ford will offer 
the 2.3-liter four-cylinder as the base 
power plant in the new models. Options 
will include the old reliable 200-cu.-in. 
in-line six and the 302-cu.-in. V8. The 
engine spread gives Ford the option of 
selling Fairmont/Zephyr as either econ- 
omy or performance models. The six 
that Ford chose for the medium-power 
engine has been in low production in 
recent years, but it could regain wide 
popularity if it delivers a significant 
economy gain over the V8. йз] 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


2-Stroke Difference. I have a motor- 
cycle with an injector system, and was 
wondering which of your 2-stroke oils I 
should be using. What is the difference 
between Pennzoil 2-Stroke Injector Oil 
and Pennzoil High Performance 
2-Stroke Motorcycle Oil? 

M.B., Los Alamos, New Mexico 


Pennzoil 2-Stroke Injector Oil and 
Pennzoil High Performance 2-Stroke 
Motorcycle Oil have basically the same 
formulas. The main difference is that in 
the Injector Oil a portion of the base oil 
is replaced with solvent so it will flow 
easier and function better in injector 
systems, particularly in cold weather. 
Both products supply the same engine 
protection. For injector systems, we 
recommend Pennzoil 2-Stroke Injector 
Oil because it is pre-diluted and there- 
fore flows easier. 


Mis-Match. | am thinking of adding a 
pint or so of automatic transmission 
fluid to the crankcase oil in my car. 
Would this be damaging to the oil or 
engine? 

J.D.N., Nashville, Tenn. 


We do not recommend the addition of 
automatic. transmission fluid to your 
crankcase. Engine oils and automatic 
transmission fluids are formulated to 
meet entirely different performance re- 
quirements, Transmission fluid, there- 
fore, should not be added to motor oil. 


Chain Dirt. Can you recommend a 
method of cleaning my motorcycle 
chains? I have a problem keeping them 
clean since I ride around in the Califor- 
nia dusty desert areas. 


J.E.A., Huntington Beach, CA 
Before each trip in heavy desert riding 


the chains should be cleaned with sol- 
vent to remove all the dirt. They should 


then be lubricated with a squirt gun 
with sufficient oil to penetrate all of the 
links. Chains should be cleaned after 
each run to prevent abrasion. 


Hot and Cold. There seems to be a con- 
tradiction in the service manuals for my 
1976 Toyota Corona. The owner's 
manual recommends that the crankcase 
oil be drained after the engine has been 
warmed up. The Emission Control Re- 
pair manual states that the engine 
should not be warmed up in order that 
successive steps can be performed on a 
cold engine. How can both these state- 
ments be correct? 


R.D., Denver, Colorado 


The information in both manuals is cor- 
rect. The oil should be drained after the 
engine has been warmed up if no checks 
are to be run on the Emission Control 
System. If, however, the system is to be 
checked and it is time to drain the oil, 
the engine should be cold so that the 
steps that follow are performed as the 
engine warms up and not when it's hot. 
The best procedure then would be, first 
warm the engine up, drain the oil and 
replace it with fresh oil, allow the en- 
gine to stand until cold and then check 
the Emission Control System. 


Detergent Switch. I recently bought an 
old Chrysler with 152,000 miles which 
has been using non-detergent motor oil. 
Would it be allright to flush the engine 
and then switch to a detergent oil, or do 
you feel that non-detergent oil is better 
for an old engine? 


L.B., Tuba City, Arizona 


With 152,000 miles on your old 
Chrysler, quite a bit of sludge has 
probably built up in the engine. If you 
change to a detergent oil it is highly 
possible that this sludge would be 
loosened up. This could cause engine 
problems. If you do decide to change to 


a detergent oil, before you make the 
change, the crankcase pan should be 
removed and cleaned, along with the 
rocker arm covers, and the engine 
should be manually cleaned as 
rhoroughly as possible. Currently 
available API Service SE motor oils 
contain detergent and dispersant addi- 
tives to keep sludge from forming in the 
engine. 


Datsun Dilemma. І recently bought a 
new Datsun Pickup and want to use 
Pennzoil SAE 10W-40, SE-CC in it 
after the break-in oil is removed. The 
manufacturer's book recommended 
SAE classifications SD or SE. Will 
Pennzoil marked 10W-40 SE-CC meet 
the Datsun's requirements? I am a 
bit confused regarding these viscosity 
designations. 

E.K.A., Lacey, Washington 


The letters SE-CC, SD, etc. are API 
(American Petroleum Institute) clas- 
sifications but SD has been replaced by 
SE. API service SE is the current clas- 
sification meeting present car manufac- 
turer's performance requirements. 
Pennzoil Multi-Vis 10W-40 marked 
SE-CC is the proper one to use in your 
Datsun after the break-in oil is re- 
moved. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 85 Years 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


| Kings, 16 mg. "tar," 1.0 mg. nicotine, av. per cigarette, FTC Report Dec. '76 @BBWT Co. 
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More Tobacco 
& Less ‘Tar’ 


.. than 
Winston or Marlboro. 


Instead of using stronger to 
Viceroy uses more* tobacco 
than Winston or Marlboro. 
The result is a mild, full 
with an extra satisfying ta 
And yes, lower ‘tar’ 
Winston or Marlboro. 


1. DURING 1976, VICEROY KINGS HAD. BY WEIGHT, 22-35 MGS. MORE eea 
WINSTON KINGS AND 40-52 MGS. MORE TOBACCO THAN MARLBORO KING: 


, 
мег? ‘tar’ blend 


d cigarette 


(AVERAGE PER CIGARETTE) 

2. VICEROY HAS A UNIQUE. AGED-BLEND OF NATURALLY LOW ‘TAR’ TOBACCOS AND A 
SPECIAL PROCESS THAT ALLOWS THE USE OF MORE PARTS OF THE TOBACCO LEAF 
THAT ARE LOW IN ‘TAR’ (VICEROY 16 MGS. ‘TAR: WINSTON 19 MGS. ‘TAR: MARLBORO 
18 MGS ‘TAR! AVERAGE PER CIGARETTE, FTC REPORT, DECEMBER, 1976.) 


Anti-skid 
motorcycle 
brakes 


Closeup of front disk brake shows an- 


ti-skid device. Magnetic transducer 
senses rotation rate of notched disk, and 
modulates pressure accordingly. 


FROM то 
MASTER CYLINDER BRAKE CALIPER 


RETURN 


SOLENOIO 
VALVE 


By DAVID SCOTT 


CROWTHORNE, ENGLAND 
Only a senseless idiot would jam 
on both brakes on a slick wet road. 
But that's just what I did—with a 
Norton Commando 850 at 35 mph 
on the flooded test track at Britain's 
Transport and Road Research Lab- 
oratory (TRRL). Instead of slith- 
ering into a sickening spill, how- 
ever, the big bike rolled smoothly 
to a halt. The experimental anti- 
lock brakes were doing their job. 
They could give two-wheel safety a 
big boost. 

The TRRL, cooperating with 
Mullard Research, has devised an 
electro-hydraulic rig that uses the 
motorcycle’s brake disk as the haz- 
ard detector. It’s notched around 
the rim to double as the toothed 
wheel used on similar arrangements 
for trucks. A magnetic transducer 
senses the speed of rotation, and 
sends a corresponding stream of 
pulses to an electronic brain. 

As the rate of deceleration ex- 
ceeds a safe value for prevailing 
conditions, a logic circuit in the 
control box opens a solenoid valve 


BRAKE DISK 
WITH NOTCHED ~ 
Rim 


MAGNETIC 
TRANSOUCER 
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B 


RESERVOIR 


Author Scott hits the brakes hard, yet 
machine stays under control with anti- 
skid mechanism functioning. Note out- 
rigger to prevent serious spills. 


in the hydraulic line to divert the 
pressure away from the brake cali- 
per. Now the wheel can turn free- 
ly, so the valve closes and pressure 
is applied again (see drawing). 

This off/on sequence repeats at 
perhaps one-tenth-second intervals, 
slowing the wheel further with each 
pulse until the bike comes to rest 
or the rider releases the brake. The 
brain box modulates the pressure 
accordingly to give the shortest safe 
stopping distance. There’s no risk 
from clumsy overbraking because 
the electronics are in control. 

The motorcycle I rode had an 
outrigger on each side that would 
not let the machine fall over com- 
pletely if it got out of control. It 
also had a toggle switch that let 
me shut off the anti-skid system 
and brake normally. With normal 
braking it was easy to end up in a 
skid and fall over on the outrigger. 

Although the system is now only 
experimental, TRRL is working 
with Girling, the brake-manufactur- 
ing subsidiary of Lucas Industries. 
The system might be available in a 
couple of years—either in kit form 
or as original equipment. йз] 


How it works: When magnetic trans- 
ducer facing toothed disk senses exces- 
sive wheel deceleration and imminent 
lock-up (left), solenoid valve opens 
(right). Fluid pressure to caliper is then 
dumped into reservoir space, pushing up 
spring-loaded piston. This lifts restrictor- 
valve plunger to block fluid path from 
master cylinder to caliper, eliminating 
braking force. At same time, fluid passes 
on through one of the non-return valves 
into space above pump piston, forcing 
piston rod down against rotating cam. 
Pump action now returns fluid through 
the other one-way valve to hydraulic line 
from master cylinder, maintaining pres- 
sure needed for the next brake applica- 
tion. When normal wheel rotation re- 
sumes, solenoid valve closes, relieving 
pressure on restrictor valve, which 
springs open to clear fluid path from 
master cylinder to caliper. This cycle re- 
peats itself during braking. 


Everyone likes a bargain. And this SCOTTY 13' ... perfect starter Г 
year we have a bargain for everyone trailer for young families. 


THE BIGGEST 
BARGAIN BUNCH 
..GOING _ 


SCOTTY 14' 
SCOTTY 13' 


SCOTTY 15' Hi-Lander 


LES 


SCOTTY JS-715 


| Send me information about “The Big- 
planning on buying a travel trailer SCOTTY 14'...justthe right size | gest Bargain Bunch Going." 
. . . Five Scotty models to choose for retired couples. | 
from. That's right. No matter what SCOTTY 15’ Hi-Lander . . . ideal | тини 
your need, there's a Scotty to fit you, size for the average family. 1 oe 
your family, and your pocketbook. SCOTTY JS-715 . . . sleeps upto |! 
Every Scotty trailer is built in the seven іп just 15 feet. i ADDRESS 
Serro tradition of value. A tradition SCOTTY 18' Hi-Lander...largein | 
gained from being the pioneer man- space and comfort, perfect for those 1 ory 
ufacturer of compact trailers. who want extra room. | 
Rugged, lightweight construction Get all the facts about "The Bar- ү State ZIP 
means years of towing pleasure gain Bunch" and the name of the 1 
that's easy on your car, ... easy on Scotty dealer near you by filling out | Mail to the address nearest you. 4 17, 
the gas. the coupon. NN murine m Fui re a n 


TRAVEL RIGHT ... TRAVEL LIGHT 


Arona Road, Irwin, PA 15642 e Scotty Drive, Bristow, OK 74010 • Route #2, Ashburn, GA 31714 


Two new 


rider/bagger 
mowers 


Looking for a quick and nimble rid- 
ing mower that’s ideal for maneu- 
vering around yard hazards? Either 
of these two new rigs could do the 
job for you. 

Snapper, with a 28-inch cut, 
comes with an eight- or 10-hp op- 
tion. Bag-N-Wagon pulls behind to 
collect 30 bushels of grass and lit- 
ter without auxiliary power, and 
doubles as a dump wagon for gen- 
eral around-yard hauling. 

The clean-lined Wheel Horse A- 
70 has a sound-baffled eight-hp en- 
gine, a 30-inch cut, four forward 
speeds, and a headlight for after- 
dark mowing. Its bagger holds 514 
bushels, 

Riders like these are great for 
a wide variety of garden chores. 
Horsepower in both is higher than 
in previous models. This reduces 
overloading.—E. F. Lindsley 


Upgraded Snapper Bag- 
N-Wagon offers two en- 
gine options this year. 
Grass-catching wagon 
doubles as an auxiliary 
yard hauler for general 
household chores. 


Nimble Wheel Horse 
A-70 has versatile four- 
forward-speed transmis- 
sion, and is easy to ma- 
neuver around obstacles. 


is isnt just another deck. It's the Sankyo and Flutter at less than 0.065% WRMS. A total Һаг- © 
STD-2000 cassette stereo deck. And for a lot of monic distortion that's less than 1.5%. And a fre- 
reasons it's one of a kind. quency response. of 30-17,000 Hz with CrO; and 

Reason number one: the automatic frontloading · FeCr tapes. And there's much more. я * 
system. It practically takes the cassette out of your All these reasons and a price that's still under $300. 
hand and glides it into the perfect playing position. makes the Sankyo STD-2000 truly one of a kind. 
Torn tapes and damaged|head problems are now Write to Sankyo, Dept. L, for the name of your 
a thing of the past. nearest dealer. 

Reason number two: our k 
one-year full warranty. It lets If the others had quality 
you buy with confidence. = like ours, they’dhavea’ =~ 

Reasons three to six: the Full Warranty like ours, 
STD-2000 has a S/N 66 dB 


at 5kHz with Dolby. Wow • cmm Н "ЕТ 
Sankyo Seiki (America) Inc., 149 Fifth Avenue, New York, N.Y. 10010 
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See the newest and best electronic kits in the 


as NEW HEATHKIT 


Get the pride and satisfac- 


96 big pages, most in full 
color, with detailed descrip- 
tion of building better 
electronics yourself! Our 


tions of nearly 400 qual 
famous step-by-step 


electronic products in 
easy-to-build, 
joney-saving 
assembly manuals make 
kitbuilding easy and fun. 
And all our kits are backed 


kit form. 
by our “We won't let 
you fail” pledge! 


Time and temperature by the 
numbers —a really practical 
kit. Has full-feature clock with 
alarm and snooze button; spe- 
cial temperature alarm that 
sounds if temperature goes 
above or below the temperature 
you preset. Easy circuit board 
assembly too. 


Style, specs and performance 
you simply won't find on other 
receivers in this price range. 
70 watts, minimum RMS, per 
channel into 8 ohms with less 
than 0.08% total harmonic dis- 
tortion from 20-20,000 Hz. 
Bright red digital frequency 
readout and a unique flip-down 
front panel that conceals sel- 
dom-used controls, 


Play ice hockey, tennis or 
handball on any TV. Installs 
easily by simply attaching two 
wires to the antenna terminals. 
A fun-filled kit for the entire 
family! With digital on-screen 
scoring, realistic sound, game 
control, two remote paddle con- 
trols. One of our easiest kits to 
build, NO-SOLDER assembly. 


Heath Company, Dept. 16-31, Benton Harbor, Michigan 49022 


Stay on top of all the action in 
your area with the exciting 
GR-1132. Covers any combina- 
tion of 8 crystal-controlled 
channels (crystals optional) in 
the 30-50 and 146-174 MHz 
VHF, and 450-500 MHz UHF 
bands. Listen to police and fire 
calls, ambulances, Amateur 2- 
meter FM, marine, emergency 
vehicles, U.S. Gov't Weather 


stations and lots more. Built-in 
antennas for each band, prior- 
ity channel feature, channel 
lockout and more. 


Welcome visitors with a favor- 
ite tune. The TD-1089 program- 
mable door chimes let you play 
any 16-note one-octave tune at 
the touch of the doorbell. Pro- 
gram the tune you desire for 
parties, anniversaries, any spe- 
cial occasion. Easy kit assembly 
and installation. A unique, crea- 
tive and FUN addition to your 
home or office. 


The world's first "Programmable" Color TV viewing 
system. The GR-2001 lets you program channels for 
an entire evening's viewing, then just sit back and 
relax. It switches to the right channel at the right 
time — automatically! You can even have it rotate 
your outdoor antenna automatically for best recep- 
tion on each channel. A sensational color TV 
breakthrough. 


Helps you keep garden tractor, 
lawn mower, motorcycle, snowmo- 
bile or outboard motors in top 
tune! Tests volts, ohms, dwell and 
continuity on 1 to 4 cylinder, 2-4 
cycle engines. A real helper for 
the do-it-yourself handyman! 


assembled, famous-brand 40-CHANNEL 
CB two-way radios ipecial low prices! 


FREE ts: 
Heathkit Catalog 


Everything in electronics 
for the do-it-yourselfer! 


SEND FOR IT TODAY! 


Heath Company, Dept. 16-31 
Benton Harbor, Michigan 49022 


Schlumberger 


Please send me my FREE Heathkit Catalog. 
Тат not on your mailing list. 


Name. 


Address. 


City. State. 


CL-628A Zip. 


LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


Game show uses cable TV 


When Bill Cullen stepped in front of 
the TV cameras in Columbus, Ohio, re- 
cently, he began a new game show for 
TV that’s no game at all to Warner 
Cable. It was a test—for 200 subscrib- 
ers to Warner's cable system—of a 
totally new kind of TV programming: 
viewer participation. 

Cullen was host on a game show that 
allowed viewers to answer questions by 
pushing buttons on their selector boxes 
at home. The cable system, quizzed by 
a computer every six seconds, carried 
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the information from all subscribers to 
a display that tallied on stage the re- 
sults of the viewers' answers. 

As a result of the test, Warner plans 
to go ahead with installation of a 30- 
channel service for approximately 100,- 
000 homes in the Columbus area this 
fall. (And, since Warner has 140 cable 
systems throughout the country, the 
number may increase dramatically 
shortly after that.) The system will in- 
clude the game-participation shows, TV 
games, tests, and a new way to watch 
vable movies; the system monitors what 
movies you watch and bills you accord- 
ingly. You won't have to pay for movies 
you don't watch over the cable as with 
today's flat-rate-rental system. 

Pioneer Electronics (whose presi- 
dent, Yozo Ishizuka, is shown demon- 
strating the black box to Gustave 
Houser, chairman of Warner's Cable 
Corp., at the studio console) has collab- 
orated with Warner on the design. 


Quick looks 


Ф A new recording tape from ЗМ 
called ''Metafine IV” uses metallic par- 
ticles rather than iron oxide to pro- 
duce a much higher packing density 
than previously available from chrom- 
ium dioxide or cobalt-doped tape. That 
means comparable audio and video re- 
productions at half the normal speed 
(and half the length of tape), or a better 
frequency response at standard speed. 
New electronics (different bias) and 
possibly a different record head would 
be required for its use. 

€ Using a converter built by Blond- 
er Tongue, WBTB-TV in South Orange, 
N.J., is broadcasting over-the-air pay 
TV. Uncut, first-run movies are being 
aired from 8 p.m. to 2 a.m. every night. 
Without the converter, the picture is 
scrambled and you hear a dubbed-in 
sound track of music or advertisements 
for the station. How do you get the con- 
verter? That's where the “pay” comes in 
—you rent it for $12.50 a month. 

€ In 1974, Westinghouse demon- 
strated a flat-screen, electroluminescent 
panel capable of displaying a crude TV 
picture. Now, however, the six-inch- 
square, Y%-inch-thick display can dupli- 
cate shades of gray at high speed. The 
result is a good quality black-and- 
white TV picture with no visible smear 
on fast-moving pictures. The next step 
—improving resolution—will put us one 
step closer to a pocket TV set. 

€ Push a button on an experimental 
TV from Matsushita (Panasonic) and 
you get a hard copy of the picture in 


color on standard letter-size paper in 
about two minutes. A special ink-jet 
system, about the size of a book of 
matches, does the printing. 

€ There were two stars in the Warn- 
er Brothers production of "A Star is 
Born": Barbra Streisand and Dolby 
Laboratories. Dolby makes a vario-ma- 
trix circuit that plays back the optical 
sound tracks іп quadraphonic; the 
theater must be equipped with the 
system and enough speakers to repro- 
duce it properly. 20th Century Fox's 
latest "Star Wars” is also recorded us- 
ing this technique, so you may want to 
choose your theater carefully. 

€ Turn on GTE Sylvania's new TV 
receiver and you'll be able to watch two 
pictures at the same time. The main 
picture fills about three-quarters of the 
screen while the secondary scene fills 
in the rest. It could be used for video- 
tape monitoring of another channel, 
for instance, or even watching two 
shows at the same time. GTE Sylvania 
may not be sure of its consumer uses 
either, however, since it's still in the ex- 
perimental stage. 

€ By the middle of next year, you 
may be listening to a whole new type 
of radio: AM stereo. Tests began in 
May on systems from Motorola, Mag- 
navox, and Belar Electronics (using the 
old RCA method). A fourth system, 
from Kahn Communications, has al- 
ready been tested and the results filed 
with the FCC. AM stereo has been 
blocked until now by financial—not tech- 
nical—problems. The FCC authorized 
FM stereo in 1961 to promote the fi- 
nancially troubled FM band. Now FM 
has nearly half the market. 

€ if you're interested 
videotape recorder, 
about which one is best, don't feel 
you're alone. And don't expect help 
from the big-name home-electronics 
makers. The two biggest—Zenith and 
RCA—have taken opposite sides of the 
format road, leaving us to dodge the 
marketing traffic. Betamax started with 
à one-hour machine, Matsushita intro- 
duced a two-hour unit. Sony then 
offered a two-hour recorder. Matsushita 
now has a four-hour version, and Sony's 
latest move is to demo an automatic 
changer that could increase the two- 
hour deck to four. Add to all that a mix 
of prices for competitive reasons and 
you've got to ask "what's next?” if you 
intend to buy at this time. Presently, 
licensing agreements from Sony have 
gone to Zenith, Sanyo, Toshiba, Pioneer, 
and Aiwa. The Matsushita format is 
used by RCA, JVC, Hitachi, Mitsubishi, 
Panasonic, and Sharp. 


in a home 
but are confused 


А PS PS 


If you're thinking of buying опе of the 
“cheapie” CB rigs, better hurry. The 
FCC has set a manufacturing cutoff 
date of August 1 for radios that do not 
meet the latest regs, and a sale cutoff 
date of next January 1. With that dead- 
line, and shelves being emptied, the 
price of that cheapie may begin to 
climb—if you can find one. 


Announci 


Radial-Matic. 


A revolutionary shock 
With a revolutionary offer. 


The Revolutionary 
Shock 


Monroe's new Radial-Matic. 
It's the finest shock absorber 
we have ever produced. And 
it'sthe biggest news in com- 
fort and ride control America's 
had for a long, long time. 


The Revolutionary Offer 
If in 60 days you don't agree 
Radial-Matics give you the 
best ride ever, Monroe will 
replace them at no charge 
with any comparably priced 
shock. Here's how it works. 


1. Buy a set of four Radial- 
Matics before July 31. And if 
you are not totally satisfied, 
call this toll-free number— 
(800) 521-6755—within 
sixty days of purchase. 


We put shocks on a stagecoach to prove 
everything rides better on Radial-Matic. 
See our stagecoach commercial on 
national television programs. 


2. Monroe will then arrange to 
replace the Radial-Matics 
at no charge with any 
comparably priced shock 
you want. It's just that 
simple. But you must act 
now, because the offer 
expires July 31, and is void 
in Alaska and Hawaii. In 


those states, see your 
Monroe dealer for his special 
ride satisfaction offer. 


Of course, after the 60-day 
ride satisfaction offer, Radial- 
Matic is still backed by the 
famous Monroe warranty. 


Noone else makes a ride 
offer like this. Butthen no one 
else makes a shock like 
Radial-Matic. And we think 
that a shock this great 
deserves a great offer 
to go along 
with it. 


se 


Monroe Auto Equipment Company 
Monroe, Michigan 48161 
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COMPARISON REVEALS 
1007; VIRGIN TOBACCO 
IN ONLY ONE CIGARETTE 


New L&M Flavor Lights. The only cigarette 
made with just the tender “filet” of 100% virgin 
all-leaf tobacco. e No reconstituted tobacco. 

e No tobacco by-products.e No added stems. 


TM 


COMPARE YOUR CIGARETTE: га 
a ONLY g Зма ta j 
TOBACCO CONTENT CONTAINS CONTAINS ee 
BRAND 1S 100% VIRGIN ADDED RECONSTITUTED 
ALL-LEAF? STEMS? TOBACCO? CONTENT 

MARLBORO NO YES YES 18 тд. 
MARLBORO LIGHTS NO YES YES 13mg. 
WINSTON NO NO YES 19mg. 
WINSTON LIGHTS NO NO YES 13 то. 
КЕМТ NO NO YES 17mg. 
KENT GOLDEN LIGHTS NO NO YES 9mg 
VICEROY NO YES YES 16mg. 
VICEROY EXTRA MILDS NO YES YES 14 mg 
VANTAGE NO NO YES 10 mg. 
MERIT NO YES YES 8mg. 
DORAL NO = YES 13mg. 
BENSON & HEDGES NO 17mg, 


@uiscerr GROUP INC., 1977. 


REAL TASTE. ONLY 8 MG.“TAR? 


Flavor Lights; 8 mg. "tar", 0.7 mg. nicotine; av. per cigarette, by FTC Method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


PS| Whats News 
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You may have sensed a nautical motif 
in this month's cover: The couple ap- 
pears to be standing on a ship's bridge, 
looking out to sea, rather than land- 
locked on a solar home. The effect is 
not accidental, for this solar home is 
named Sunship, and she plies a salt 
marsh (albeit anchored on pilings) on 
eastern Long Island's south shore. 

And if you guessed that the cylindri- 
cal tubes in the foreground have some- 
thing to do with collecting the sun's 
energy, you're right again: They are 
evacuated-tube solar collectors. Several 
companies are now at work investigat- 
ing the potential of this newest, most 
advanced collector. These are called 
Sunpak, made by Owens-illinois. 

But the collectors are only part of 
the technology that makes Sunship the 
world's most advanced solar home; her 
inner workings include a computer that 
monitors and controls all heat collec- 
tion, distribution, and storage functions. 
You can read how this sophisticated 
equipment just might make heating (and 
cooling) cost-competitive with conven- 
tional fuels in the article on page 82. 


More fiber-optic phone cables 


In-use tests of telephone systems em- 
ploying light waves to transmit mes- 
sages keep popping up in a variety of 
places. For details on how they work, 
see our article in the August, 1975 is- 
sue. | told you about the Chicago instal- 
lation in April. Now the General Tele- 
phone Company of California has begun 
regular public service with an optical 
system linking a long-distance switch- 
ing center in Long Beach with a local 
exchange 5.6 miles away in Artesia. 
Across the Atlantic, ITT is installing six 
miles of light-carrying fibers through 
normal underground cable ducts be- 
tween telephone exchanges Hitchin and 
Stevenage, two towns just north of Lon- 
don. These fibers are contained in a 
cable only a quarter-inch in diameter 
and can carry nearly 2000 jultaneous 
conversations. We'll see widespread use 
of these optical links soon because of 
their outstanding advantages: greatly re- 
duced bulk and weight compared with 
copper wire, far greater capacity, free- 
dom from electrical interference, and 
enhanced security. 


Instant movies 


You have probably seen the newspaper 
stories saying that Polaroid will soon 
bring an instant-movie system on the 
market. You can read our preview of 
the system on page 42 this month, and 
see all the details in a feature story we 
are preparing for next month's issue. 
But to longtime PS readers, all this 
may seem familiar. In our March, 1974 
issue, we published our guess about 
what a Polaroid instant-movie system 
would look like—when and if the com- 
pany produced one. The story included 
a Ray Pioch cutaway drawing showing 
all the internal mechanisms. When our 
photo editor, Ev Ortner, returned from 
the recent Polaroid stockholders’ meet- 
ing, where he saw a prototype of the 
new system demonstrated and got pic- 
tures of the works, we dug out our old 
story and compared it with the actual 
system Polaroid is making. On the basic 
system of operation our guess was re- 
markably accurate, though Polaroid 
packaged it differently, and we made 
ours a little more complicated than they 
found necessary. Our concept was 
based on some simple detective work. 
When we heard rumors four years ago 
that Polaroid was working on instant 
movies, we assigned Bob Gorman to 


search the patent files both here and 
abroad for clues as to how they might 
do it. We found patents on bits and 
pieces that could be used in such a sys- 
tem, issued at different times and in 
different places. We took the most like- 
ly of these and put the information to- 
gether in a way that seemed reasonable, 
and gave Pioch the job of making a 
drawing that would look believable. | 
thought you'd be interested to know 
what our editors do when they can't 
get a company's engineers to talk to 
them about what they are working on. 


Solar-collector trend 


So far, the relatively simple flat-plate 
collector has dominated the solar-heat- 
ing market. But there are clues that 
more sophisticated types such as the 
evacuated tubes in our cover story this 
month will be the choice of major 
suppliers with real marketing muscle 
when they tool up for mass production. 
We've just gotten word that GE is tear- 
ing out its assembly line for flat-plate 
collectors to make way for manufactur- 
ing the TC-100 evacuated-tube collect- 
ors which they plan to start producing 
by fall. The TC-100 is similar in size 
to the Owens-Illinois collectors de- 
Scribed in this month's story, two in- 
ches in diameter by four feet long, but 
there is a major difference: In the GE 
collectors, the liquid-heat transfer med- 
ium is enclosed in copper. There would 
be no leaks if the evacuated glass tubes 
were broken. In fact, the entire liquid- 
handling system can be installed and 
tested for leaks before the glass cov- 
er tubes are fitted in place. The vacuum 
is between the outer two-inch-diameter 
tube and a 134-їпсһ inner tube that has 
a selective-absorption coating on its 
outer surface. The design is supposed 
to allow more of the incident radiant 
solar energy to reach the serpentine 
finned copper tube inside the inner 
glass tube, and permit less heat to leak 
out by conduction, convection, and ra- 
diation. 


UA et 


Editor-in-Chief 


JULY 1977 | 65 


Mopeds 


100+ mpg, but how safe 


-or legal? 


Widely used in Europe, how 
will these ‘‘pedal-assisted”’ 
bikes fare on U.S. roads? 


By GREG STONE 


It's called a “moped”—a marriage 
between motor and pedals—and 
it’s a new class of machine that 
falls between a low-energy motor- 
cycle and the lazy man's or wom- 
an's bicycle. Requiring no special 
talents or athletic ability, it can 
appeal to all ages—and does, 
thanks to new state laws dropping 
the need for an operator’s license 
in many areas. Priced around $450, 
the moped makes inexpensive trans- 
portation, and at 150 mpg, it’s cer- 
tainly economical to run. 

For about six weeks I lived with 
a number of different machines. I 
came away with a genuine respect 
for them and a feeling that with 
the energy crunch, the trend to 
easing state laws, and the moped’s 
inherent simplicity, it is going to 
find a home in the U.S. at last. 


At last, because mopeds aren’t 
really new. There are more than 
15 million of them putting around 
European roads, and certainly any- 
one who has been to Bermuda is 
familiar with them. In fact, they 
are so identified with that island 


that one U.S. importer is calling 
his product Bermuda Bikes, al- 
though, like nearly all other mo- 
peds, it is manufactured in Europe. 

The moped’s new-found popu- 
larity here stems from an industry- 
wide effort to change state laws. 


Starting sequence 


While details vary slightly depending on 
the model, it goes like this: 

Release the antitheft key on the front 
wheel. Turn on gas lever and depress 
choke. Seated, turn on the ignition and 
begin peddling. On reaching five mph, 
squeeze compression lever, twist throt- 
tle (right handgrip), and accelerate. Al- 
ternatively, the moped can be started on 
its kickstand by depressing the pedals 
backward quickly while standing along- 
side, 

To stop, throttle down, apply rear 
brake (left handbrake) or, for quick 
stops, both brakes. Never use front brake 
alone. 
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Buyer's guide: Which features meet your needs? 


Gas-tank 
Model and maker Engine capacity Price. Comments 
HS-50 48-cc 1.3 gal. $485 Looks and handles more like a motorcycle; rubber-mounted engine, battery-operated tum 
BATAVUS Laura M48-02 signals, spring carrier 2 
HAMPTON 49.7 сс, 1.4 bhp 1 gal. 480 Safety flag as standard equipment is good idea for any moped, since it makes vehicle more 
(BERMUDA) visible to motorists. 
CITY BIKE 49.6-cc 2.5 qt. 449 Quick-retum trottle, gas tank over rear fender. Manual recommenda two-cycle synthetic 
(CIMATT) Minarelli VI (0.625 gal.) 
COMMUTER 48-cc Sachs 3.5 qt. 489 Rugged Columbia look; Sachs engine and other parts from Europe, but much of the 
(EASY RIDER) (0.875 gal.) bike is made in America, and all assembly is done here; fully adjustable handlebars, 
(COLUMBIA) 
ST. TROPEZ 49.7 cc 1 gal. 450 Pedal forward or kick back to start v 
MODEL 101 
(FLANDRIA) 
SMILY (GRYCNER) 49.65 cc 1gal. 439 Spring carrier and oil-measuring cup included 
DELUXE 49 cc 0.8 gal. 439 Chrome fenders dress up this deluxe model 
(GARELL) 
scout 49 сс 3at 450 
(F.6.5.) (0.75 gal.) 
EXPRESS 49 сс, 0.6 gal. 299 This is not a moped, but performance and price are similar. Spring starter cranked up 
(HONDA) oil injection with foot pedal; single rear shock, 14-inch wheels, no pedals 
BABETTA 50 cc, 0.9 bhp 0.8 gal 365 
UAWA) 
MOBYLETTE 49 cc 0.8 gal. 459 Motobecane is now largest manufacturer of two-wheeled vehicles in Europe. Moped even 
501. (MOTOBECANE) has place to carry small jar of oil 
PACER lil 49.9 cc 0.9 gal 450 Portofino hopes to bring in а machine with front-mounted engine this year to compete 
(PORTOFINO) Morini Gyromat. with Velosolex 
‘MODEL 103 LVS 49 cc 1.05 gal. 460 Top-of-the-line moped with full shocks and accessories 
(PEUGEOT) 
MAXI S (PUCH) 48.8 cc 0.85 gal. na. Extras like spring carrier, quick return throttle, and built-in chrome lifting handles. 
TOMOS (TOMOS) 49 cc 1gal. 450 Kick pedals backward to start 
HORSE (VELOSOLEX) 49 cc, 0.8 bhp 0,33 gal 319 Engine mounted over front wheel; lever engages to make contact with wheel. Takes a 
little more oomph to start than most, but it can be conveniently pedaled as bicycle; 
engine super quiet; no shocks, no fuel reserve 
49,77 cc 0.75 455 Addition of an automatic centrifugal speed governor would make this a better hill climber 


DELUXE-NORMAL 
(VESPA) and is available for $30 more; however, giving the engine an assist with pedals on steep. 
hill is no strain whatsoever 


МАН IUFACTURERS' ADDRESSES 


2546 NE Expressway, At- 


, Danbury CT 06810; C 
ig Co. (Yardman), 1 Cycle 
Flandria, North 


Sugar Н 
lumbis Manufacturi 
St. Westfield МА 61085: 
дөй АНОД гр., 19: 

Y 11735; American Garelli Lt 
1211 Gadsden St, Columbia SC 29201; Intra- 


8 New Highway, 


motor, F.G.S. Enterprises, Inc., Atlas Teri 
Bidg., 8000 Cooper Ave., Glendale NY; Am 

Co., Inc., Box 50, 100 W. 
CA 90247; American 
inview NY 
11803; Motobecane America, Ltd., 86 Orchard 
St. Portofino 
International, Inc., 1107 Broadway, New York 
NY 10010; Peugeot, Cycles Peugeot (USA), 
inc, 540 East Alondra, Gardena CA 90247; 


Puch, Steyr-Daimler-Puch of America Corp., 
Box 7777, Greenwich CT 06830; Smily, Gryc- 
ner Motors Соп „ Moped Division, 301 Тат- 

isk Springs CA 92262; Tomos 
53 North Irby St., Florence SC 
josolex, Motobecane America, Ltd., 
86 Orchard St., Hackensack NJ 07601; Vespa 
of America Corp., 322 East Grand Ave., South 
Зап Francisco СА 94080. 


Late in 1974 the National High- 
way Traffic Safety Administration 
lowered brake and other require- 
ments in keeping with the low 
speed and light weight of the mo- 
ped. In the past two years, 17 
states have enacted special legis- 


lation, raising to 23 the number of 
states that now have a more le- 
nient outlook toward mopeds, see- 
ing them more as bicycles than 
motorcycles. In these states, you 
won't need insurance, have to wear 
a helmet, or take special licensing 


tests. While the laws vary by state 
(see table), in some, mopeds need 
not be registered. In Indiana, Ohio, 
and South Carolina, there isn't 
even a minimum age requirement. 
However, I would go along with 

Continued 
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Current motorized-bicycle legislation 


VEHICLE 
STATE max. CC MAX. POWER (bho) MAX. SPEED (mph) REGISTRATION DEFINED 
Arizona EJ 15 25 Yes Pedal bicycle w-helper motor 
Arkansas 50 2 3 № Motor bicycle optional pedal 
California None 2 gross 30 Bicycle registration Auto. trans. req opt. ped. except i electric powered 
Connecticut. 50 2 30 No Bicycle. 
Fonda Tore 15 5 № Moped. under bicycle definition 
Hawai None 15 25 № Восе 
Indiana None 1 None No Therapeutic bicycle 
Towa 50 None 25 Yes Motor bicvcle 
Kansas ЕЛ 15 25 Yes Motor bicycle, auto. trans. required 
Louisiana 50 15 25 No Bicycle, auto. trans. required 
Maryland E] 1 None № всуе 
Massachusetts. 50 15 25 Yes Bicycle. auto. trans. required 
Michigan EJ 15 25 ET] Moped, optional pedals 
Nevada None None 30 № Pedals required 
New Hampshire. 50 2 3 Yes Moped auto. trans. 
New Jersey E] 15 15 № Bicycle 
New Mexico 9 None. 25 № Motor bicycle, auto, rans. & optional pedal 
New York a) None 1 17 No Bicycle 
0) None None. 18-30 Yes. Limited use, class B motorcycle, moped 
North Carolina None 1 20 № Bicie 
Ohio None ae 20 No Bicycle. fnctional transmission 
Pennsyivama E] 18 25 Yes Motorized pedalcycle, auto. trans, required 
Rhode Island None 15 25 Yes Motor bicycle 
South Carolina None 1 2 № Bicycle 
Тааз 50 None 2 Yes Annual inspection, pedals required 
Vermont 50 2 25 $10 у. Moped optional pedal & auto. trans. 
Virginia. None 1 % No Bicycle 
Washineton DC. E] 15 25 36 v. Motor bicycle 


Table prepared by Motorized Bicycle Association, 1001 Connecticut Ave.. Washington, D.C. 20036 


Motobecane’s Sege Sequin, chair- 
man of the Motorized Bicycle Asso- 
ciation, when he recommends that 
dealers not sell mopeds for use by 
anyone under age 14. 

The second big plus of the mo- 
ped is its simplicity. This makes 
it easy to ride, easy to care for, 
and, at 150 miles to the gallon, 
cheap to “feed.” Mopeds all use 
two-cycle engines of 50 cc or less; 
they all have bicycle-style hand- 
brakes; and they all have auto- 
matic transmissions. If you can 
ride a bicycle, you can learn how 
to operate a moped (see photos 
and caption on starting sequence). 
But you’ll need to keep in mind 
special safety considerations, for 
although mopeds have a good safe- 
ty record in Europe, U.S. drivers 
are not used to sharing the roads 
with two-wheeled vehicles. 

Although the industry frequent- 
ly defines a moped as a “bicycle 
with helper motor," I think this 
gives the wrong impression. Of the 
six machines I've ridden, only the 
Velosolex was acceptable as a bi- 
cycle, but it hardly handled like 
a modern lightweight. Nothing 
within my experience leads me to 
think that mopeds were ever in- 
tended to be taken seriously as 
bicycles. They are too heavy, and 
the gearing is wrong. The pedals 
are there to help out in starting 
and to take over when a hill is 
too steep, or when you run out of 
gas. In my book, most mopeds 
come closer to being very small 
motorcycles with helper pedals. 
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Choosing one 


Few stand out in the crowd. 
Most conform generally in basic 
features, power, and price. It is 
typical for a manufacturer to offer 
a stripped-down model (no speed- 
ometer or rear shocks) for about 
$425 and a "deluxe" model, which 
might include chrome fenders, for 
about $475. (Dealers typically get 
these machines for about $100 un- 
der the suggested retail price.) 

There are exceptions. The Jawa 
Babetta, at $365, provides many 
of the same features as higher- 
priced models, although not neces- 
sarily of the same quality. Its 0.9- 
bhp engine is well below the 1.5- 
bhp typical of the other machines. 

The Velosolex Horse ($319) is 
another exception, but it also is a 
low-powered machine (0.8 bhp), 
has simpler caliper front brakes, a 
friction drive, and no shock ab- 
sorbers. 

The only other moped that 
caught my eye as especially dif- 
ferent is the Batavus HS-50. I 
liked the low seat, which puts your 
center of gravity closer to the 
ground and makes for a more stable 
ride. The motorcycle styling, rub- 
ber-mounted engine (to absorb 
shocks), and horizontal gas tank 
also appealed to me. This last is 
a small point, but most mopeds 
have their gas tanks on an angle 
and this makes it a little more 
difficult to fill them without spill- 
ing. 
Eliminate these three and we 


have 13 different manufacturers 
producing machines (under 15 dif- 
ferent brand names) that at least 
look very similar. (The Columbia 
appears under the Yardman label, 
and both Bermuda Bikes and 
North America Tradimpex Corp. 
are importing machines made by 
A. Claeys Flandria, a long-estab- 
lished Belgian firm.) 


Meeting government standards 


Both federal and state standards 
account for many of the similari- 
ties. While several manufacturers 
produce different "models" for dif- 
ferent states, this means only that 
they vary the horsepower through 
relatively simple changes in the 
ignition timing and gearing to con- 
form with different state laws. АП 
mopeds have engines between 48 
cc and 50 cc and most provide 1.5 
bhp. 

Nearly everyone uses 21-inch 
tires on 16- or 17-inch wheels, and 
the more expensive models provide 
a telescoping front fork and rear 
shock absorbers. It's impractical to 
meet federal standards without in- 
ternal drum brakes (even the 68- 
pound Velosolex has them on the 
rear wheel), and by law there must 
be an easy way to inspect these 
for wear. Similarly, it's hard to 
meet the standards without a sealed- 
beam headlamp; you must have a 
switch for cutting the ignition, five 
reflectors, and a rearview mirror. 

There are differences, however, 
and, while they're not earthshak- 
ing, you may find some of them 


ин. INSURANCE Ws. 
16 Ay valid № (fin. resp) 
ц Jay valid or permit at 14 № to 
15 Any valid or leamer permit Мо (in. resp) 
16 Ay valid [3 

No № 

No to 

№ No 

Му valid oF moL-bic. lic. at 14, no road test No (fin. resp.) 

Му valid or written only at 14 "No (fn. resp) 


Any valid or permit (w/o road test) 


теа ае T d d d d d dd dd d 


16 Joy valid No. (fn. тр) 
16 Ay valid № (fa. resp) 
15 № № 
16 Му valid or restricted LJ No 
16 № № 
16 Му valid Yes 
16 № № 
None № № 
17 Yes No (fn. resp) 
16 Joy valid № 
None No № 
15 Yes (written опу) № 
16 му valid No (o. resp) Yes 
16 № № 
16 Av valid or cermit No (fa. reso Ye 


important. Here's what I found: 

© Performance varies. The Puch 
I tried outclimbed the Columbia 
and Vespa on steep hills. (Vespa 
said its Ciao would climb better if 
a variator, an automatic centrifugal 
speed governor, were added. This 
costs $30.) 

* Puch also was the noisiest of 
the three machines I tried at home, 
with the Vespa the quietest. 

* If the speedometers were cor- 
rect, all three could top the regu- 
lated 25-mph limit, even when lug- 
ging my 200 pounds. (Rider weight 
is significant in terms of accelera- 
tion, speed, and gasoline mileage.) 
However, the Puch and Columbia 
were both faster than the Vespa. 

© There are three basic types of 
transmissions and drives. Vespa 
uses a dry belt system entirely. 
Motobecane, Batavus, and others 
use a combination of belts and 
chains, which is also dry. Puch and 
Columbia are examples of wet 
transmissions; they use gears and 
chains that require an oil bath. 
Any advantage one system might 
have over the other would perhaps 
show up in time, but it certainly 
wasn't obvious to me during my 
brief test rides. 

€ Gas-tank capacity varied from 
0.33 gallons in the Velosolex to 
1.3 gallons in the Batavus HS-50. 
This may be more important than 
is commonly thought. All mopeds 
use a premix of gasoline and oil, 
so you don't just ride into a ser- 
vice station once every 50 miles and 
say "fill 'er ир.” You'll probably 


find it necessary to mix your own 
fuel and keep it in a separate can 
at home. Obviously a small tank 
can restrict your range and be a 
nuisance. Mopeds with a reserve 
tank have a decided plus. 

© There are a host of small items 
that some bikes have and others 
don't, such as: fully adjustable 
handlebars and seats, twist throt- 
tles that spring back when you 
release pressure, tool kits, tire 


66... with the energy crunch, 
the trend to easing state 
laws, and the moped's in- 
herent simplicity, it is 
going to find a home in 
the U.S. at last 99 


pumps, oil measuring cup, gasoline 
dipstick, covers that keep dust and 
dirt out of the engine, spring car- 
riers over the rear fender (nearly 
all have platforms there), hand- 
rails for easier lifting onto a car 
rack (Puch), and even a hook for 
a woman's handbag, which to the 
best of my knowledge is found only 
on the Vespa. 

© There are some engineering 
niceties that are revealed only un- 
der close inspection. For example, 
Puch's bid for clean air to the car- 
buretor is enhanced by a filtering 
System that gets its input through 


State moped laws: 
check before you buy 


How many mopeds you're likely to see 
in your vicinity depends on your state 
laws. But to say that a state has 
changed its moped regulations doesn't 
mean it is open to all the vehicles men- 
tioned here. 

Mopeds are not, nor have they been, 
illegal in states that haven't changed 
their laws; they're just classified as mo- 
torcycles, which means more of a has- 
sle when getting insurance, registration, 
and a license. But several states have 
passed laws that severely restrict your 
choices. Ohio, for example, requires the 
use of a friction transmission—machines 
of the Velosolex design only. 

Check this chart and get more details 
from your registry of motor vehicles be- 
fore you buy a moped. And remember, 
it's convenient to place a moped on the 
camper for an outing, but be aware of 
the regulations in the area where you'll 
be riding. 


a hose in the seat column, so it 
isn't sucking up the dust nearer 
road level as most do. 

* While all use a flywheel mag- 
neto electrical system for ignition, 
horn, headlamps, and the required 
brake lights, a few, such as the 
higher priced Vespa model and the 
Batavus HS-50, provide battery- 
operated turn signals. 

* Starting systems on two ve- 
hicles, the Tomos and Flandria, are 
of the kick variety similar to what 
you'll find on a motorcycle. That 
is, you pedal backward sharply. 

* Chokes may be manual, or, as 
on the Vespa and Puch, semiauto- 
matic. With these you depress the 
choke before getting on the moped, 
and it pops off automatically when 
no longer needed. I found the 
manual Columbia system, with a 
choke trigger under the right hand- 
grip, just as convenient. 

* Some machines use two drive 
systems, one with engines and one 
just for pedals. This can mean 
easier pedaling, and it also pro- 
vides a backup if the primary drive 
chain breaks. 

In the final analysis, choosing a 
moped shouldn't be that difficult. 
Since the machines are similar, it 
boils down to three basic considera- 
tions: Do you want a stripped- 
down model, or the convenience 
and comfort of the deluxe version? 
And which collection of accessories 
and minor features means the most 
to you when you ride one of these 
two-wheelers? 

[Continued on page 133 
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Two-way cable TV protects 


America's 
safest town 


No longer a planner's dream, 
two-way CATV system 
offers inexpensive security 


By DUDLEY LYNCH 


The blaze started with a defective 
furnace. In the attic of a Texas 
home, a tiny lick of flame jetted 
from the door of a gas heater. If not 
detected quickly, this hidden fire 
could rage out of control, destroy- 
ing the entire house. 

Nor was that the only danger. 

The home’s owners, whom we'll 
call George and Marjorie Baker, 
were in the living room directly be- 
low, watching TV. As the flame 
above flickered up the side of the 
furnace, Marjorie sniffed the air, 
then rose to check the kitchen. She 
returned with a shrug: “Oven’s off. 
It must be something burning out- 
side.” 

In the attic, the flame grew into 
a fan-like sheet of fire. Rafters be- 
gan to blacken from the heat, and 
insulation smoldered. 

Suddenly a console mounted on 
the living-room wall began to beep 
a steady warning. Puzzled, George 
froze for an instant, then ran to- 
ward the stairs, guided by the in- 
sistent buzz of a smoke detector now 
shrilling in the attic. 

At the same time the phone rang. 
The town’s Emergency Services 
dispatcher was on the line. “We 
have a fire alarm from your loca- 
tion. Do you know what tripped 
it?" 

“Not yet,” Marjorie answered. 
She paused, then screamed: “Hur- 
ry, there’s a fire in our attic!” 

But even as she shouted the 
alarm, she heard the wail of fire 
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engines down the block. On the 
scene, the firefighters quickly shut 
off the gas, doused the flames in the 
furnace, and left. The damage? A 
few blackened boards. 

A residential fire normally gets 
a 30-minute head start on respond- 
ing firefighters. In the Bakers’ case, 
less than six minutes elapsed be- 
tween the appearance of the first 
flames and the arrival of the fire 
trucks. 

The Bakers were lucky—lucky 
that they live in The Woodlands. 
In this coastal Texas town, every 
home is wired for emergencies. The 
Bakers’ home and maybe their lives 
were saved by an ionization detec- 
tor in the attic. But equally import- 
ant, that detector was directly 
linked via the living-room wall con- 
sole to a central-dispatch computer. 

The moment the detector sensed 
smoke, it automatically notified 
the computer, which issued a print- 
out reading “Fire Alarm!” and gave 
the Bakers’ name, address, and 
telephone number to both the de- 
partment dispatcher and the fire 
company. Even before the dispatch- 
er had called the Bakers, the town’s 
fire trucks were on the way. 

The residents of The Woodlands 
swear that theirs is America’s 
safest town. The fast-growing sub- 
urb 25 miles north of Houston is 
too new for statistics to validate 
their claim. If they’re right, it’s be- 
cause of the town’s futuristic, two- 
way cable TV (CATV) system. 
Every house in town is wired for 
cable. By law, the builder must 
supply a minimum package: a 
smoke detector, two TV outlets, 
two medical and two police alarm 
buttons. The builder—or buyer—can 
add extra smoke or heat detectors, 


alarm buttons, and intrusion-de- 
tection systems. For an initial cost 
of $300 for the home terminal unit 
(often supplied by the builder) 
and a $5 monthly fee, residents can 
tie in all these security devices di- 
rectly to the central computer. In 
case of emergency, there's no need 
to telephone. A forced-open lock or 
a smoky attic summons help— 
speedily, automatically. 

Thanks to the nearly two-year- 
old CATV alarm system, the 2000- 
plus residents of The Woodlands 
have chalked up this remarkable 
record: 

* Only one fire resulting in any 
structural damage. (The owner had 
tinkered with the wiring, causing a 
short circuit.) 

e@ No successful burglaries in 
homes with security systems, com- 
pared with 12 burglaries in homes 
without them. 

* Response by the Emergency 
Medical Team in an average of just 
three minutes from the instant a 
medical alarm is pulled. 

ө No violent acts at all, and 
amazingly few prowlers. 

The Woodlands is an all-new, 
HUD-sponsored model town—an 
ideal setup for the nation's first at- 
tempt to provide an entire com- 
munity with 24-hour automatic se- 
curity. 

“Normally, you would find this 
kind of protection only in a top- 
grade housing project, like an elite 
retirement community," says Don- 
ald T. Rozak, the system's general 
manager. “Never a whole town. It's 
just too expensive." 

'The Woodlands system, built by 
Dallas-based ТОСОМ, Inc., is af- 
fordable because it makes good use 
of a two-way "interactive" cable 


LT 


WOODLANDS Cable Communication 


TV system. A dozen years ago, en- 
thusiasts predicted all kinds of re- 
markable uses for these systems. 
Among them: delivery of news- 
papers in facsimile form, voting 
via living-room console, and elec- 
tronic meter-reading. 

“Today, we call some of these 
concepts ‘blue-sky’ applications," 
says Rozak. “They’re nearly all 
technically feasible. But they aren’t 
economically practical.” 

But The Woodlands’ developers, 
the Mitchell Development Corpor- 
ation of the Southwest, have given 
new momentum to the idea of using 
two-way cable TV capabilities. 

“Two-way is alive and well,” re- 
ports Rozak. He notes that 80 per- 
cent of the town’s residents sub- 
scribe to his company’s full range 
of services. That includes 11-chan- 
nel TV reception ($7 per month) 
plus the automatic security system. 

Rozak is also trying to get util- 
ity companies to use the system for 
electronically “reading” individual 
light, gas, and water meters. “The 
entire town could be ‘read’ in six 
seconds,” he says. 

For now, the security system dem- 
onstrates the practicality of two- 
way cable. It works like this: Every 
six seconds, the central-station 
computer checks in with the ter- 
minal unit in a subscriber’s home. If 
an alarm has been triggered since 
the last check, the computer’s 
printer types out name, address, 
phone number, and the particular 


information (kind of alarm, medi- 
cal history, etc.) . 

Simultaneously, a  teleprinter 
alerts The Woodlands Fire Depart- 
ment, which also operates the 
town's emergency medical service. 
Sheriff’s headquarters are in the 
same building, but the dispatcher 
can contact patrol cars directly. He 
also verifies police, fire, and medical 
alarms, and recalls emergency units 
in case of a false alarm. 

Law and fire personnel praise the 
CATV alarm system. "I was con- 
cerned at first about nuisance 
alarms—equipment malfunctions or 
children pulling the alarm switches 
for fun," admits Virgil LaGrone, 
the town's senior sheriff’s deputy. 
LaGrone and his aides still make 
one or two nuisance runs each day, 
but he lauds the system's anti- 
crime qualities. “The low break-in 
rate speaks for itself,” he says. 

Fire Chief William A. Neill is 
serious when he says he must give 
his men extra drills to compensate 
for the lack of actual fire-scene 
duty. “Weve only had the one 
fire with a loss, and that's certainly 
low for a community of this size." 

But the strongest praise for The 
Woodlands’ alarm system comes 
from the subscribers themselves. 
The Gallagher family, for example. 
Recently, William Gallagher's fa- 
ther-in-law, who has a history of 
heart trouble, collapsed at the din- 
ner table. Gallagher pulled the med- 
ical-alarm switch. Within fifteen 


Key to town-wide security: a Central 
Data System (left) featuring a minicom- 
puter with bulk memory. Linked to indi- 
vidual homes via two-way cable TV, the 
computer summons police, fire, or medi- 
cal aid faster than a phone call. 


Pulling a manual alarm (top) alerts po- 
lice instantly. A matching switch signals 
a medical emergency. Subscribers to the 
full CATV package also receive 11 TV 
channels, including a weather station 
(above) and one that reports local news. 


minutes, his father-in-law was at a 
hospital. Says Gallagher, “Опе of 
the reasons we moved to The 
Woodlands was the alarm system." 

The system also serves a number 
of The Woodlands' business and 
commercial establishments, includ- 
ing a 300-room hotel. The Wood- 
lands is just now building up its 
industrial base, and Don Rozak be- 
lieves that the CATV alarm system 
will bring the town even greater 
savings by reducing potential 
losses. “But one thing we've al- 
ready proved,” he says firmly. “The 
two-way САТУ system is no longer 
ahead of its time.” [25] 
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Valve-selector parts are solenoid, plunger, and link- 
age at left; cup-shaped blocking plate; body with 
projections, right; and internal loading spring and 
stop ring. Solenoid and linkage handle both intake 
and exhaust valves; blocking plate, spring, and body 
ital readout (in- 
set) of active cylinders makes for fascinating watch- 
ing; without it, you'd never know how many were 
firing. You can use it as a driving guide to control 
foot-pedal pressure for best fuel economy. 


for one valve are shown here. 


Valve selector automatically 
picks 4, 5, 6, 7, or 8 cylinders 
for fuel economy 


By E. F. LINDSLEY 


Is there a way to have the power 
and snap of a big eight-cylinder en- 
gine and still enjoy the economy 
of a four or six? 

Such a chance to eat your cake 
and have it too seemed to be ap- 
proaching when we first reported 
the Ford/Eaton valve-selector sys- 
tem [PS, Jan.]. That's why we 
called it the 2-in-1 engine. Depend- 
ing on load and operating condi- 
tions, you drove on either three or 
six cylinders. The choice of cylin- 
ders was made automatically by 
electronic sensors and a logic sys- 
tem that closed the valves on the 
unused cylinders. 

Now, the 2-in-l engine has be- 
come a 5-in-1. I recently drove this 
more advanced valve-selector sys- 
tem fitted to an eight-cylinder, 400- 
c.i.d. engine іп a "77 Ford LTD. I 
watched a digital screen on the 
dash tell me that the engine was 
running on four, five, six, seven, or 
all eight cylinders. 

I later wished that my hosts 
from Eaton, Ray Soeters and Tim 
Trainor, had covered up the digital 
display and told me that we were 
driving a standard car to pick up 
the valve-selector model. They 
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would have fooled me, because I 
simply did not notice the transi- 
tions up and down the line from 
four cylinders to eight and back. 

Waiting at the curb to pull out 
into New York City traffic, the en- 
gine idled smoothly; a bright red 
“4” on the screen told me that four 
cylinders were firing. The valves 
were closed on the other four. Eas- 
ing out into the endless stream of 
cabs nudged the readout to 5, and 
a quick goose on the throttle to 
achieve a bargaining position at a 
stop sign instantly produced an 8. 
The LTD moved out exactly as 
you'd expect a car with 400 cubic 
inches under the hood to move. 

I continued watching the num- 
bers as we maneuvered uptown to 
hit the Triborough Bridge and then 
head out to Grand Central Park- 
way, where I would have more open 
driving conditions. We ran on four 
cylinders much of the time, on five 
or six sometimes, but on eight only 
when we accelerated to climb an 
upcurving ramp to the bridge. 

Later, out on the parkway, we 
cut in the automatic cruise con- 
trol to roll at a constant 50 mph. 
As I drove with no foot pressure 
on the gas, the LTD held at 50 
mph on four cylinders as long as 
the road was level and switched to 
five or six as we encountered small 
inclines. 

“Неге comes a pretty good 
little rise," said Ray Soeters. "Let's 
see what happens." 'The cruise con- 


trol held us at 50, but the readout 
quickly rose from 4 through the in- 
tervening cylinders to 8 as we 
crested the hill. Then it instantly 
dropped back to 4 on the down- 
grade. I don't believe anyone would 
have sensed the additional cylin- 
ders coming into play. You might 
have noticed a slight reduction in 
engine braking on the downgrade. 
This is natural because there are 
only four cylinders providing en- 
gine braking. 

It seems logical that closing the 
valves on one or more cylinders 
will reduce fuel consumption—just 
because fewer cylinders are burn- 
ing fuel. Yet that's an oversimplifi- 
cation of what makes the valve 
selector attractive. There are at 
least three somewhat more subtle 
factors involved: 

* Reduced throttling losses. 

© Higher loading of the working 
cylinders. 

* Freer rolling on downhill and 
coast. 

Going back to some basics, any 
time you impede an engine's breath- 
ing with a throttle plate, you re- 
duce the density of the air entering 
the combustion chamber. Since 
most driving is done at much less 
than full throttle, your car norm- 
ally “pulls a vacuum" in the in- 
take manifold. This shows up in 
pumping loss as the engine tries to 
induce airflow past a partially 
closed butterfly valve. It also limits 
the air available for expansion in 


NORMAL RUNNING 


Eaton project engineer, Ray Soeters 
(left), uses a mockup model of the valve- 
selector system to explain its operation 
to author Lindsley. 


the combustion chamber. That’s 
one reason why a diesel is more 
efficient at part throttle—there’s no 
throttle to restrict breathing. 

The valve selector, by making 
fewer cylinders do the work, com- 
pels those cylinders to work harder, 
thus allowing a wider throttle open- 
ing and also reducing pumping 
losses. 

But that’s not the whole story. If 
you've followed some of our recent 


VALVES CLOSED 


iS x 
Electronic control box on inner fender, 
and wires through rocker covers to sole- 
noids, are the only signs of the selector 
system you'll see under the hood. 


reports on new transmissions, such 
as Orshansky's [ PS, Dec. '76], you 
know that a lot of effort is being 
made these days to make small en- 
gines work harder. 

In engine builder's terms, this in- 
creases the brake mean effective 
pressure (BMEP) and ultimately 
improves brake specific fuel con- 
sumption. More simply, you boost 
the working pressure in the cylin- 
ders and do more work in terms 


Valve selector: In normal operation, 
rocker arms pivot at fulcrum point to de- 
press valve stems. Solenoid is not ener- 
gized, and projections on valve-selector 
body are not aligned with windows in 
blocking plate. Thus, fulcrum is held 
solidly in position. ‘But when solenoid is 
energized on signal to deactivate a cylin- 
der, pull-in action rotates blocking plate 
to bring projections in line with win- 
dows. Now, as pushrod moves up, ful- 
crum lifts and valve remains closed, In- 
ternal spring in selector body maintains 
pushrod seating and hydraulic-lifter po- 
sition. Stop ring limits downward travel 
when engine is stopped, so lifters don’t 
bleed down. To avoid snapping valve on- 
to seat when deactivating a cylinder, 
solenoid force is intentionally limited to 
less than that needed to overcome fric- 
tion of parts under valve-spring compres- 
sion. Solenoid acts as soon as the valve 
seats and spring pressure is reduced. 


of pounds of fuel per brake horse- 
power hour. 

One way to do this is with a 
small engine and an infinitely vari- 
able transmission. Another way is 
with the valve selector, which in 
effect increases the engine loading 
by letting you run on a “smaller” 
engine (fewer cylinders) most of 
the time. 

The modest “freewheeling” effect, 
which might take a little get- 
ting used to by drivers, also saves 
gas by taking advantage of the 
car’s inertia when you're coasting 
without needing to brake. 

The following figures on fuel- 

[Continued on page 134] 
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Sand island 


-heavy-duty structure 
for the seas 


By V. ELAINE SMAY 


The Biblical admonition against 
building on sand doesn't seem to 
have impressed a Canadian engi- 
neering firm very much. The To- 
ronto-based company,  Sandisle 
Structures Ltd., has developed and 
tested a new concept for building 
Structures in the ocean that might 
be specially well-suited for oil-pro- 
duction platforms in the severe con- 
ditions of northern seas. These 
fabricated islands would be made 
of nylon-reinforced neoprene bags 
—filled with sand. Decks joined to 
the top of the bags would provide 
above-water working platforms. 

The design makes the islands in- 
herently strong. During construc- 
tion, sand is poured into the bags 
and water is pumped out with an 
electric submersible pump installed 
in a pipe with a perforated bottom. 
Once the confined sand is drained, 
the lateral pressure it exerts would 
be only about half the hydrostatic 
pressure of the surrounding ocean. 
Instead of being built to resist the 
enormous pressure of deep ocean 
waters, the sand structure uses that 
pressure to keep itself together. A 
sand island is strong enough to 
support at least 75 percent of its 
own weight—perhaps more, its de- 
signers believe; the exact amount 
depends upon the geometry of the 
structure. 

Sand islands promise many ad- 
vantages over conventional steel 
and concrete ocean structures. 
First, they cost less. "Sand is one 
of the cheapest materials you can 
get," says Neil Smith, an engineer 
associated with the project, “апа 
it's often already at the site." Also, 
a sand structure can be built fast- 
er. A sand island in 100 meters 
(about 330 feet) of water could be 
completed in a matter of months, 
according to the company. 

There are other advantages: The 
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effects of heavy waves or earth- 
quakes, or even iceberg impacts, 
would be reduced, it's claimed. 
Such forces would be absorbed by 
the inertia of the mass and by small 
intergranular movements within the 
sand, preventing damage to the 
structure. 

At least that's the theory. After 
two years of model tests at the de- 
partment of civil engineering at 
King's College, London University, 
a full-scale prototype 18 meters (59 
feet) high with sides inclined at 
75° was built last summer in 14 
meters (46 feet) of water in Christ- 
church Bay, off England's southern 
coast. The heavily instrumented 
prototype was intended to provide 
the necessary data to ready the 
concept for commercial production. 
But before the structure could be 
made completely permanent, two 
severe storms struck, weakening 
one of the joints that sealed the 
steel deck to the 0.19-inch neoprene 
bag. While workmen were strength- 
ening the joint, a third gale de- 
scended, bringing 30-foot waves and 
near-hurricane-force winds. The 
joint failed and the steel deck sank, 
thus ending the experiment. (What 
was that line from the Bible?) 

But Sandisle Structures Ltd. and 
its parent companies, Golder Asso- 
ciates and AGRA Industries, are 
satisfied that the concept has been 
proven, and hope to sell their gi- 
gantic sand-filled balloons for a 
variety of offshore uses: for oil-pro- 
duction platforms, as sites for off- 
shore nuclear plants, for artificial 
harbors and breakwaters, maybe 
even for mining operations to re- 
move valuable minerals from the 
seabed. Three more Sandisles are 
now in the planning stages, each 
for a different application. If all 
goes well, the first of these commer- 
cial installations should be under 
construction sometime this sum- 
mer. 


WORKING 


PLATFORM /POMPED OUT 


f 


Prototype sand island (photo) was built 
about two miles off southern coast of 
England. Nylon-reinforced neoprene bag 
and 60-ton steel deck were shipped to 
site and attached. In 12 hours workers 
filled bag with 2500 tons of sand. But 
prototype failed in heavy seas. Diagram 
shows construction: Sand is poured in- 
to membrane as water is pumped out 
through central pipe. Working platform 
attaches to top. 


PERMANENT 
MEMBRANE 


From Japan- 
nimble new 


motor 
glider 


By BEN KOCIVAR 


TOKYO, JAPAN 
At the Iruma Air Base, outside this 
city, I watched a sleek silver bird 
clear the runway and rise to cir- 
cle gracefully overhead—a beautiful 
sight even though the banshee-like 
howl of its engine assaulted my 
ears. Suddenly all was quiet. The 
slender craft continued to rise and 
dip above me, without a sound. 

I was observing a flight of the 
first research model of the Nippi 
Albatross NP-100A, a powered sail- 
plane developed by the Japan Air- 
craft Manufacturing Co., Ltd. The 
advantages of powered sailplanes— 
convenience, economy, even safety 
—have led to a growing interest in 
them in many parts of the world 
[see “Powered Sailplane Takes to 
the Air Without a Tow,” PS, 
April]. Now Japan has an exciting 
model that will soon vie for a share 
of the market. 


Visibility is excellent, cockpit roomy, reports Kocivar (nearer 
camera). The 26-foot-long Albatross weighs 900 pounds 
empty; maximum takeoff weight is 1323 pounds. Takeoff dis- 
tance to achieve 50-foot altitude is 1900 feet. 


Japan Aircraft, which makes sub- 
assemblies for airliners, antisubma- 
rine flying boats, helicopters, and 
military supersonic fighters, started 
development of a motor glider four 
years ago. The product of that re- 
search, the all-metal Albatross, has 
a number of sophisticated innova- 
tions, particularly in the power 
system. It uses a modified three- 
cylinder, two-cycle Kawasaki mo- 
torcycle engine to drive a ducted 
fan. There's one problem, however: 
The unmuffled 69-hp engine, turn- 
ing at 6000 rpm, is noisier than a 
small jet engine. A new muffler is 
being developed to quiet the ex- 
haust with minimal power loss, I 
was told. 

Performance of the glider with 
power off ranks with better unpow- 
ered sailplanes. The clean 59-foot, 
one-inch wingspan provides a glide 
ratio of 30:1 when the engine is 
off and the side-opening louvers are 
closed to streamline the fuselage. 


OS 


Side-by-si 


cockpit arrangement is 
ideal for training. Japan has no tax on 
aircraft fuel and claims about 5000 pri- 
vate pilots—half of them sailplane pilots. 


Maximum cruise speed with 
power on is about 100 mph, and 
stall speed is reportedly 40 mph. 
Range of the Albatross with power 
on is 120 miles. 

Wing design is unusual. Most 
aircraft wings have positive dihe- 
dral, that is, they angle upward 
slightly, a geometry that promotes 
lateral stability. But the long thin 
wings of the Albatross have zero- 
degree dihedral. I did notice that 
they flex upward in flight, however, 
and this may provide the stability 
usually given by built-in positive 
dihedral. 

The Albatross had made about 
120 flights totalling some 60 hours 
when I saw it. There is no fixed 
date for production yet, though the 
two-man test team, Akira Kobashi 
and Hisao Kitada, appeared opti- 
mistic that it would be in the near 
future. 

A rough guesstimate of the pro- 
duction price: $20,000. 


ут” 


Ducted fan and 758-cc air-cooled engine are located be- 
hind wing in fuselage, similar to Wankel-powered Fanliner 
from Germany [PS, March] and Sirius powered glider pre- 
ceding it [New Look in Small Planes,” PS, Oct. '71]. 
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4OOO -mile test 


of the new 


Ford 
Fiesta 


By RICH CEPPOS 


Whether you're testing cuckoo 
clocks or coffee makers, one rule 
holds: You have to live with the 
equipment in order to get to know 
it. Then you'll find out things that 
reams of objective test data just 
won't tell you. So it is with cars, 
and that's the reason we decided to 
accumulate 4000 miles on Ford's 
brand-new mini-car, the Fiesta. 

The Fiesta is for Ford what the 
Chevette was for GM: a commit- 
ment to small, fuel-efficient cars in 
the U.S. and the world at large. 
The European version has been on 
sale since last September and sold 
more in its first six months than 
any other car in European history— 
another reason we wanted to test it. 

I picked up the test car in Long 
Beach, Calif. on a Monday, and by 
Friday was back at our home office 
in New York City, where the re- 
mainder of the miles were added. 

My lasting impression of the 
Fiesta is that it is a superbly en- 
gineered and exceptionally versa- 
tile automobile, very well suited to 
American roads and drivers. It can 
do just about everything well, and 
often better than cars costing 
thousands more. 

Most of my trip was on inter- 
state highways. I found the Fiesta 
an exceedingly comfortable tourer. 
You sit upright in chairlike seats 
that offer just the right amount of 
back support for long stints be- 
hind the wheel. The reclining seat- 
backs are infinitely adjustable, so 
nearly anyone can find a comfort- 
able driving position. 

The directional stability is su- 
perb: You can take your hands off 
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Excellent stability, tracking, a smooth 
ride and comfortable seats make Fiesta 


the wheel at speeds far exceeding 
the legal limit and the Fiesta tracks 
straight ahead reassuringly; cross- 
winds or passing semi's can't upset 
it. The steering is light and direct, 
and the ride a delight. Bumps, dips, 
and tar strips are soaked up with- 
out the slightest trace of harsh- 
ness or choppiness; it is hard to 
believe that the Fiesta weighs only 
1775 pounds. In short, the Fiesta 
is a truly responsive road car. Any 
command from the driver is im- 
mediately and directly translated 
into action by the car. 

The 1600-cc, 66-hp English Ford 
engine (an update of a proven de- 
sign) is torquey at low speeds and 
willing to rev up high as well. It 
enables the Fiesta to keep up with 
most American sedans in accelera- 
tion or hill climbing. At highway 
speeds engine noise—which can add 
immensely to your fatigue on long 
trips—is very low. In combination 
with the almost total lack of wind 


a fine long-distance car. Gas mileage av- 
eraged 31+ mpg with a high of 35. 


noise, an effect of the quiet motor 
was that my speed easily crept up 
to 75 mph before I'd notice. 

Responsive handling, peppy per- 
formance, and comfortable front 
seating form the essence of the 
Fiesta's spirited personality. And 
then there are its superior rear- 
seat room, practicality, and versa- 
tility. I had five adults in the Fies- 
ta for short trips and no one felt 
squashed. Four six-footers can trav- 
el in total comfort for long drives— 
extraordinary, considering that this 
car is eight inches shorter than the 
Rabbit. 

With the rear seat up, the small 
trunk can carry a couple of medi- 
um-size suitcases and a few small 
articles below the trunk floor in a 
hidden compartment. For bulky 
cargo you flip the whole rear seat 
and trunk-cover unit down flat and 
you've got station-wagon utility. I 
helped someone move into a 
new apartment, and I can attest to 


how much cargo you can put in the 
back of a Fiesta. 

The Fiesta's size makes it a na- 
tural for city-driving conditions. I 
slipped through traffic with ease 
and shoehorned the car into tight 
parking spots that even a Rabbit 
would have to pass up. 

As if all this isn't enough, the 
Fiesta is also stingy with your 
money. I recorded an overall aver- 
age of 31.25 mpg for the test and 
used a quart of oil after the first 
2200 miles. If you drive conserva- 
tively, it wouldn't be surprising to 
see up to 40 mpg on the highway. 

I did find а number of things 


~ 
Parcel tray flips up with hatch. For ad- 
ditional space you flip down rear seat, 
which turns Fiesta into mini-wagon with 


that could use improvement. The 
flow-through ventilation system 
simply does not work well enough, 
so I would suggest ordering the 
optional vent windows. Also I 
found the pressure required by the 
standard brakes a little high for my 
tastes, although I got used to it. 
You can remedy the situation by 
ordering the power-booster option. 
I missed having a day/night mir- 
ror, but there doesn’t seem to be 
any way to order one short of 
ordering the Ghia package. The car 
tended to buck and stall until fully 
warmed up in the morning; it also 
bucked and missed when restarting 


flat floor. Interior has room for four six- 
footers, very comfortable seats. Large 
glass area adds to airy feel. 


After short rest stops like this one in 
Mojave Desert, Fiesta would buck for 
about a mile, then settle down and run 
flawlessly. Ford engineers told us that 
the problem was unique to our test car 


after pulling off the highway for a 
short rest stop. After about a mile, 
however, it would return to normal. 
And the clutch engaged suddenly 
and was notchy, sometimes result- 
ing in jerky starts. 

Fiesta comes in only one body 
style—a three-door hatchback—and 
all Fiestas come standard with 
transverse-mounted engine, a four- 


English Ford 1600-cc engine is placed 
transversely in chassis for maximum in- 
terior room. Cooling fan is electric. 
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Pocket 


pagers 


-beep into a boom 


Tiny receivers that say 
there's a message for you 
are saying it in new ways 


By JOHN FREE 


Some nights, Antonio Papa is awak- 
ened by a shrill Беер ... Беер ... 
beep from a bedside pager in his 
New Jersey home. Papa is an engi- 
neer for Lin Communications, a 
New York paging company. The 
sound from his Cigarillo-pack-size 
pager tells him that a computer at 
Lin’s Manhattan paging center is 
radioing for help. 

There’s a boom in pocket pagers 
these days that’s straining the com- 
puters used by many of the nation’s 
700-оаа paging firms. Beeper sales 
and rentals are rising 30-35 percent 
annually, with more than 750,000 
subscribers. Visit Lin’s computer 
during peak hours and you'll see 
lights furiously flashing and hear a 
stream of beep-boop-beep sounds. 

Carried on FM radio waves that 
cover the New York area, these 
coded beeps and boops trigger 
pagers carried by doctors, repair 
technicians, FBI agents, photogra- 
phers, executives, reporters, and 
many others. 'The beeps from their 
receivers tell paging subscribers to 
call the boss, answering service, or 
any prearranged number. 

Several new developments may 
make radio pagers the most pop- 
ular item since CB radios: 

@ Number readouts. Digital- 
readout technology borrowed from 
electronic calculators and wrist- 
watches has produced pagers—not 
yet on the market—that can re- 
ceive and display specific phone 
numbers for you to call. 
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ө Wrist pagers. Further minia- 
turization of the microcircuits al- 
ready used in pagers should trim 
pager costs from $200 to $300 to 
under $70, opening a huge market 
for personal and home use. Look 
for pagers that you wear like a 
wristwatch. 

@ Wider coverage. The geo- 
graphic area in which you can be 


Computerized paging terminal at Lin 
Communications in New York has dupli- 


paged is expanding. Through a sys- 
tem of interconnected transmitters, 
one New Jersey paging firm, Radio- 
phone Corp., offers beeper service 
throughout a corridor from Connec- 
ticut to Delaware. 

* Satellite links. This June, Ra- 
diophone began a satellite hookup 
for coast-to-coast paging with co- 
operating Chicago and Los An- 


cate minicomputers to prevent the inter- 
ruption of service if one computer fails. 


geles companies. “It’s feasible to 
expand the system to cover all of 
the metropolitan areas in the U.S.," 
says Radiophone president Robert 
Edwards. 

Radio paging for metropolitan 
areas has been available since the 
1950's. A number of radio frequen- 
cies—low- and high-band VHF, plus 
UHF-have been established for 
radio common carriers (RCC's). 


Single-pager rental charges are typ- 
ically $25 a month. Rates drop to 
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$10 a month if you buy a pager. 

Some RCC companies use chan- 
nels to relay voice messages to 
special pagers. But using air time 
Íor voice messages limits the num- 
ber of subscribers. “Were looking 
at markets of tens of thousands in 
Chicago, Los Angeles, Detroit, and 
New York," says Fred Wagoner, 
Radio Relay's western regional 
manager. “You put 800 voice 
pagers on and you've saturated a 
system.” 


Microcircuits removed 
from pocket pagers are pro- 
grammed on this calculator- 
like terminal so the beepers 
respond to one of 100,000 
pulse sequences (below). 


Compact 4.25-ounce Met- 
ro-Pageboy pager from Mo- 
torola has memory switch to 
delay beeping sound when 
paging is inconvenient. A 
penlight cell powers it. 


Belt-worn alert monitor 
enables public-safety officer 
to hear voice message en- 
route to an emergency. Mo- 
torola's ruggedly built Mini- 
tor weighs 8.7 ounces. 
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Five-tone burst on RF carrier signal can 
be coded to actuate only one Motorola 


Paging receiver. The tone sequence for 
each pager lasts 210 milliseconds. 


In addition to voice and beeper 
pagers, other models are being 
tucked into subscribers’ pockets. 
Some have two different alert tones, 
telling you to call either your home 
or office. A detective on a stakeout 
might use a model that vibrates in- 
stead of beeping. A memory switch 
lets you check for pagings after 
you've left a meeting or theater. 
Motorola dominates the market 
with some 80 pager models. Bell 
and Howell, Martin Marietta, Gen- 
eral Electric, and Nippon Electric 
Co. also make units. 

Applications for pagers range 
from the ordinary to the bizarre. 
Telephone-answering machines can 
be set to trigger beepers if they 
call your paging number at the 
RCC company. You then call your 
home or office to hear the tape. 

Similarly, security firms hook up 
burglar alarms to actuate beepers. 
Refrigerator alarms can beep ser- 
vice personnel through a paging 
company to prevent food spoilage. 

Some beeper wearers are four 
footed. A dog owner can put a 
pager on his pet’s collar and train 
the animal to respond. 

Police and fire companies also 
use beepers. One of Motorola’s 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Sign modules 


Confused by a hodgepodge 
of city signs? Metro Mod- 
ules centralize streetlights, 
traffic and pedestrian signals, 
graphic and sign panels— 
even litter containers—in one 
rectangular frame. They're 
made by Crouse-Hinds Co., 
Wolf and 7th North St., 
Syracuse, N.Y. 13201. 


Ghia's Megastar: 4 doors, with view 


Teardrop windows give glass-house visibility to this design 
study from European Ford's studios in Turin. Side windows are 
sealed for smooth, turbulent-free body sides, allowing pencil- 
thin frames. Air enters the body through unique louvered in- 
takes; air conditioning combined with copper-tinted glass 
controls comfort in hot weather. The low-drag, four-door Ghia 
Megastar has running gear from the 138-hp European Granada. 
Lifting the rear window permits loading, and folding the back 
seat more than doubles luggage space. 


Money counter 

Use the Tickometer to count 
currency, food coupons, or 
similar items at speeds up 
to 1500 per minute. A high- 
speed imprinter will endorse 
or cancel items. Counts are 
shown on a digital readout. 


ü Š h x» Pitney Bowes, Stamford, 
- Conn., makes it. 


Solar cell Inkless prints 
Square silicon cells, not Forgers leave banks quickly 


disks, are best for terrestrial 
solar panels, says Solarex. 
Edge-to-edge, its new 12- 
percent-efficient cells supply 
power densities up to 120 
watts /square meter. Solarex 
Corp., 1335 Piccard Dr., ` 
Rockville, Md. 20850. 
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when asked to endorse 
checks with fingerprints. This 
doorknob-shaped stamp puts 
two chemical spots on 
checks. To create an inkless 
print, you touch one oval, 
then the second. Identicator 
Corp., 1150 Bayhill Dr., San 
Bruno, Calif. 94066. 


CCV fins aid flight control 

Those two little vanes under the pilot's cockpit enable this 

Air Force F-16 research fighter to fly sideways without banking 
or go up and down without changing pitch. The jet is a control 
configured vehicle (CCV); it uses electric wires instead of 
cables and hydraulic lines to transmit elevator and ги 
control changes. CCV technology applied to future c 
planes means a new aerodynamic look, smoother flights, re- 
duced weight and costs. Computer-controlled CCV's won't 
need large surfaces for flight stability. 


— 
ae әсе xr 9 


Fuel-saver key 


Your room key actuates heat- 
ing and air-conditioning con- 
trols in some Holiday Inns. 
Remove the key to leave the 
room and this controller 
Switches to a preset tempera- 
ture. Fabri-Tek, Inc. (5901 

S. County Rd. 18, Minneap- 
olis, Minn. 55436) makes the 
energy saver. 


Tilt-rotor XV-15 


Awkward in flight? Not with 
some help from automatic 
flight controls Calspan de- 
veloped for Bell Helicopter's 
XV-15 tilt-rotor research air- 
craft. It takes off like a heli- 
copter, then flies like a plane, 
its forward speed regulating 
the response of controls. 


For foresters— 
a laser surveyor 


Pictured is the receiving end 
of the Laser Rangepole sur- 
veying system. Crews can 
set the first stake in a true 

line and then establish cor- 
rect property lines. The RCA- 
built device is undergoing 
field tests in Nevada by the 
U.S. Forest Service. The sys- 
tem's other component is a 
pulsed-laser device that emits 
à narrow vertical beam. The 
receiver, at another ground 
point, locates the beam and 
locks onto it. The sighting 
device is then lowered to the 
horizontal plane. Forty such 
systems can cut 24 years of 
work in half, says the Service. 


Fiat 132 


A beefy two-liter engine pow- 
ers the new Fiat 132. Twin 
overhead cams with electron- 
ic ignition deliver 112 hp for 
zero-to-60-mph runs in under 
11 seconds. A five-speed 
gearbox and high axle ratio 
conserve fuel. It’s available 
only in Europe. 


Foldup bike 

You can collapse this 18- 

Ib. folding bike in less than 
40 seconds. Six twist clamps 
shrink the machine. The 
three-speed, $249 Bickerton 
2 fits in a canvas tote bag. 
Bickerton Bicycles Ltd., 84 
Brook St., London W1Y 
1YG, England. 
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Wedge-shaped six seater 

There's plenty of elbow room in this unique auto interior de- 
signed by Britain's Triplex Safety Glass Co. (Eckersall Rd., 
Kings Norton, Birmingham B38 8SR). The car's six seats are 
staggered in a three-row, circular layout. A detachable, bronze- 
glass roof panel can transform it into an open-air, sporty tour- 
er. The aluminum body uses Alfa-Romeo front-drive chassis 
components. Alfa's flat-four engine is beefed up to 134 hp 

for a top speed of 124 mph and 0-60-mph acceleration in less 
than 10 seconds. 


Picnic cooler 

The versatile lid on Cole- 
man's new cooler locks in 
two positions—straight up or 
hanging alongside. Snap it 
off, and it's a tray with two 
drink holders. “Oscar” is 
made of polyethylene, holds 
four gallons, and is deep 
enough for quart bottles to 
stand upright. About $12. 


Light dimmer 


The photocell on the Auto- 
dim rearview mirror elec- 
tronically dims or brightens 
headlights according to 
street-light brightness. The 
unit responds only to AC 
light, not to the DC from on- 
coming headlights. It was de- 
signed by Britain's Transport 
and Road Research Lab. 


Air car 

Want to fly low? This two- 
seater lists at $2750. Two 
twin-cylinder, 30-hp engines 
power its 30-inch lift fan and 
34-inch thrust propeller. The 
air car has a top speed of 50 
mph. Maker: Trytek Co., 
1181 State Fair Blvd., Syra- 
cuse, N.Y. 13209. 


Command post 

The giant radome atop this 
modified Boeing 707 houses 
the radar antenna for the Air 
Force's E-3A. The plane, 
called AWACS (Advanced 
Warning and Control Sys- 
tem), will serve as a mobile 
surveillance and command- 
control post for directing at- 
tacks on enemy targets. 


\Nhat's New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Colorful canoes 
Coleman canoes, made of 
tough polyethylene, have a 
full-length keelson for extra 
strength. The 13-footer (fore- 
ground) weighs about 59 
pounds, costs about $219. 
The 17-foot two-seater (rear) 
is about 79 pounds, costs 
about $289. Color of the 
canoes? ‘Colorado Red.” 


Carry-on toilet 


The compact Sea Farer ma- 
rine toilet is easy to carry and 
set up, says the maker (Thet- 
ford Corp., Box 1285, Ann 
Arbor, Mich. 48106). De- 
signed for V-bunk installation, 
the portable toilet stores four 
gallons of waste. A two-gal- 
lon freshwater tank gives up 
to 50 flushes. Price: $150. 


Motor belt 


Attach the Flushing Belt to 
your outboard or 1/0, and you 
can flush out its cooling sys- 
tem in your backyard. The 
belt fits most motors with 
side water inlets, and accepts 
an ordinary garden hose. 
Maker: Tempo Products Co., 
6200 Cochran Rd., Cleveland, 
Ohio 44139, Price: $8.50. 


Classy cleats 
High-style fittings add pa- 
nache to your boat. Chroma- 
lex cleats come with a teak- 
look inlay (left), an ebony in- 
lay (center), or a polished 
chromium top (right). All 
three have tough black plas- 
tic bases. Each costs $3.25. 
Perko, Inc., Box 64000D, 
Miami, Fla. 33164. 


Cord caddy 


You can end extension-cord 
clutter on deck with this plas- 
tic reel. It holds 50 feet of 
heavy-duty cable and has a 
convenient carrying handle. 
Reel alone is $5.90; with a 
50-foot, 10-amp, 125V cable, 
it's $15.90. DMC Enterprises, 
2082 Michelson Dr., Irvine, 
Calif. 92715. 


Hideaway antenna 
Stow this two-piece marine 
CB antenna until you need it. 
Then fit halves together and 
stick in a vertical rodholder— 
no mounting required. The 
full quarter-wave antenna 
needs no ground plane, says 
maker (Nidash Products, Box 
570297, Miami, Fla. 33157). 
Price: $27. 


Snap shutter 


Wedge the fork of this snap- 
closer under a boat cover 
snap, tilt the handle, and the 
snap shuts. To open, repeat 
the process. Snap-Ease works 
even on corroded snaps and 
shrunken covers, says maker 
(Andrew Adams Develop- 
ment Corp., 366 5th Ave., 
N.Y., N.Y. 10001). $3.98. 
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Painter's helper 


The Metering Tray holds a 
half gallon of paint, clips se- 
curely to any ladder. A roller 

in the tray transfers paint to 
the pad painter. A shelf holds 
scrapers, trim brushes, other 
tools. It's $8.99 with 7" pad; 
$9.35 with 9". Red Devil, 
2400 Vauxhall Rd., Union, 
N.J. 07083. 


\Nhats New 


IN TOOLS 


BY R. L. STEPLER 
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Saw sharpener 


To sharpen crosscut, tenon, 
and rip saws, you align this 
sharpener's saddle slot on the 
teeth, place depth slot on 
each tooth for precise loca- 
tion, stroke a few times with 
the file, then repeat. From 
James Neill, Inc., 417 Wood- 
mont Rd., Milford, Conn. 
06460. Price: $12.60. 


Drafting machine 


You can use this compact 
drawing aid as a T-square, 
triangle, or protractor to 
draw parallel lines, angles, 
or circles. Multidraft, with 
either metric or English cali- 
brations, is $14 from Educa- 
tional Products, Box 606, 
Mineola, N.Y. 11501. 


Two-way driver 

Tight screw? Super-Tee's 
aluminum handle is slotted 
for right-angle use to give 
you more torque (left). Or 
you can use it conventionally 
(right). It's $5.95 from Fisch- 
er Tool Co., 4516 E. Pleas- 
ant Valley Rd., Independence, 
Ohio 44131. 


Miter jig 

A single pass with your radi- 
al-arm saw produces finish 
cutting of both pieces fora 
miter joint. You select the 
angle, from 0° to 60°. Mic- 
tron (Box 10126, Sarasota, 
Fla. 33578) says the jig can 
be used as a fence for cross 
cutting or ripping, too. 
Price: $59. 


Edge scraper 

The Plexiglas planer produces 
the crisp, perpendicular edges 
essential for a good cement 
bond or for buffing to high- 
gloss finish. The aluminum 
tool has a carbon-steel cut- 
ting blade. Price: $5.50. 
Rohm and Haas, Indepen- 
dence Mall West, Philadel- 
phia, Pa. 19105. 


Tool tray 


Hand tools, electric drill, bits, 
screws are in easy reach with 
this device. The polypro- 
pylene molding straddles the 
top rail of a step ladder. It's 
made by Bradley & Co. Ltd., 
Box 20, Mount Pleasant, 
West Midlands WV14 

7NF, England. 


\NhatsNew 


IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Lawn edger 

End edge-trimming chores 
with Perma-Edge. The plastic 
edging's wide top provides 

а runway for lawn-mower 
wheels. It's available in 
straight, corner, and curved 
sections. From R.W.K. En- 
terprises, Box 981, Franks- 
ville, Wis. 53126. 


Roll-up door 


Magi doors roll up out of 
sight—electrically or man- 
ually—for wide-open access 
to closets, home bars or en- 
tertainment centers. They're 
made of vinyl-coated Philip- 
pine mahogany. Joanna West- 
ern Mills Co., 2141 S. Jeffer- 
son St., Chicago, Ill. 60616. 


Greenhouse 
in fiberglass 


No, the Martians haven't 
landed, but Solarsphere has. 
The 81-foot-high, 14-foot- 

diameter structure can be 
assembled with a screwdriver 
and pliers in under five hours, 
according to the maker. Gel- 
coated fiberglass support 
columns in walls make the in- 
terior obstruction-free. 

There's a Plexiglas dome 

vent on top for natural ven- 
tilation. Price of the basic 
structure is $995, including 
a lockable aluminum door 
and cedar baseboards (the 
only foundation required). 
Shelter Dynamics (Box 616, 
Round Rock, Tex. 78664) 
makes it. 


Clothes rack 


All your clothes are right up 
front if you hang them on an 
All-A-Round closet unit. The 
device needs only a two-foot 
opening for access. Model 
302 shown is $120 (manual) 
or $145 (electric). All Enter- 
prises, Box 729, Petoskey, 
Mich. 49770. - 


Bubble 


Install Sunbubble in a wall 

to frame a view, or mount it 
on the roof as a skylight. The 
acrylic dome comes in 1414”, 
2214", 3014”, 3414", and 
461.” diameters. Tub-Mas- 
ter Corp., 413 Virginia Dr., 
Orlando, Fla. 32803. 


Whirl in pool 
Hot Spot turns your swim- 
ming pool into a spa: 80 air 
jets in the floating device 
produce swirling, massaging 
water in the 100-degree 
range. Fox Pool Corp. (Board 
Rd., York, Pa. 17405) says 
Hot Spot can be used indoors 
or out. Price: $1000. 


Waterproofer 


Leaky basement? Mix the 
resin and hardener of Duro's 
E-Pox-E waterproofing kit, 
then brush it on like paint. 
When dry, it withstands ex- 
treme water pressure, says 
the maker (Woodhill Chemi- 
cal, 18731 Cranwood Pkwy., 
Cleveland, Ohio 44128). 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 
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Wrist stopwatch 


Strapped to your wrist, 
Heuer's Microsplit 370 mini- 
ature electronic stopwatch is 
convenient but never in the 
way. Its liquid-crystal display 
is easy to read in bright sun- 
light, and it's accurate to 1/ 
100 second. It has split-time 
and time-out functions. 


Portable alarm 


Battery power enables this 
ultrasonic alarm to go any- 
where. Leave it in your car, 
motel room, or office, and it 
will protect your valuables 
when you step out. A two- 
digit code lets you—and only 
you—deactivate it. It's $79. 
Edmund Scientific, 555 Eds- 
corp Bldg., Barrington, N.J. 


Do-it-all 
electronic phone 


What will this phone do that 
yours won't? Just about 
everything—that's why its 
makers call it Superphone. 

It automatically dials 10 of 
your most-often-called num- 
bers—but there's no need for 
you to pick up the handset 
and wait for someone to an- 
swer. A speaker inside Su- 
perphone alerts you when 
your call has been completed. 
Other phone busy? Super- 
phone can be set to re-dial 
automatically every two to 
30 seconds for 18 times, or 
until the call goes through. 
It works on dial or touch- 
tone systems. Price: 
$199.95. Remco Internation- 
al, 1723 W. Howard St., 
Evanston, 111. 60202. 


CB case / mount 
Motorola's new CB carrying 
case not only protects your 
rig when it's removed from 
your car, but also acts as a 
temporary mount when 
you're under way. Cables 
connect through holes in the 
rear of the case. A front flap 
folds down for access to the 
controls. It's $24.95. 


Digital timer 

Neat, accurate, and right at 
your fingertips—the British- 
made Countdown digital 
timer is handy for cooking, 
phone calls, or the darkroom. 
Large fluorescent readouts 
show actual time or time-to- 
go in countdown mode. From 
House of Carmen, Ltd., Deer 
Park Rd., London SW19 3UX. 


DIY connector 

Never have the right-size 
connector for a wiring job? 
Stock up on a few of these 
Bendix five-pin segments 
(left) and you can build your 
own—with any number of 
pins you need—by screwing 
them together. It comes in 
row lengths from 10 to 100 
contacts. 


FOR YOUR CAR 


BY RICH CEPPOS 


Console cooler 


Van, pickup, and 4WD own- 
ers can have beverages close 
at hand with this between- 
the-seats cooler/con- 

sole. The ABS "'Kool-It" 
stores nine cans; a built-in 
rack holds two open cans. It's 
$42. Riblet RV Products, 
28505 County Rd. 20 W., 
Elkhart, Ind. 46514. 


Plate protection 

Want to protect your license 
plate from abrasive brushes, 
corrosive salt, and road tar? 
This clear, unbreakable Lex- 
an cover quickly bolts in 
place using standard license- 


plate screws, says the maker. 


It's $3. Tri Plastics, Inc., 
Box 202, Middlefield, Ohio 
44062. 


Е 


No-contact tach 


You can check the revs when 
timing your engine or setting 
the idle without making any 
connections. Just hold this 
tach near the coil. Rpm are 
displayed on a digital LED 
panel. It works on all cars. 
Smiths Industries Ltd., Wa- 
terloo Rd., Cricklewood, Lon- 
don NW2 7UR, England. 


Swing-out mirror 


This driver's mirror swivels 
out 10%; inches to provide 

a clear view to the rear when 
a trailer is being towed. Its 
ratchet base permits a wide 
range of settings. Raydot 
Ltd., Waterfall Lane, Cradley 
Heath, Warley, West Mid- 
lands B64 6QB, England. 


Van windows 


These extra-long bay win- 
dows (30 or 34 inches) are 
easy to install. They come in 
20-inch widths so no cutting 
of support ribs is needed. 
Plastic inner molding is op- 
tional. Excel Industries, 
1120 N. Main St., Elkhart, 
Ind. 46514. 


Electrical evaluator 


Want to analyze your elec- 
trical system in one simple 
hookup? The K-D 2542 Eval- 
uator tells you if your battery 
is over- or under-charged, if 
the system has an open or 
shorted diode, and more. 
Price is $29.99. K-D Mfg. 
Co., 3575 Hempland Rd., 
Lancaster, Pa. 17604. 


Sports slats 

You can install sporty rear- 
window louvers yourself on 
Vega, Monza, Pinto, Mus- 
tang, Starfire, Skyhawk, and 
Hornet cars. These ABS-plas- 
tic units attach without dril- 
ling. They're $60. Cragar, 
Box 5626, Compton, Calif. 
90224. 


Cap remover 

You can use both hands with 
this device to loosen tight ra- 
diator caps. There's no dan- 
ger of distorting or twisting 
off the neck, as you might 
with pliers. It works well in 
confined areas. Price: $3.95. 
Made by J-Mark Quality 
Products, Inc., 800 Kasota 
Ave., Minneapolis, Minn. 
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PS aviation editor 
takes a 


ride in the 


“14 


By BEN KOCIVAR 


BETHPAGE AND CALVERTON, N.Y. 


Head on, the Grumman F-14 looks 
as if it might gobble you out of the 
sky. It’s called the Tomcat, but 
to me the huge squarish twin jet- 
engine air intakes make this new 
Navy operational fighter look like 
a voracious double-mouthed aerial 
shark. On a recent flight I learned 
it is that and more. 

That hungry look represents 
power—more than 40,000 pounds of 
thrust for the two turbofan engines 
and their monstrous afterburners. 
It’s enough to shove this 30-ton 
fighter through the skies at more 
than 1400 mph, as I experienced. 
It’s also enough power to enable it 
to practically sit on its tail, nose 
pointing up at the sky at about a 


70-degree angle—almost rocket-like. 

On a two-day research trip re- 
cently, I saw the plane's parts pro- 
duced at Grumman's plant in Beth- 
page, Long Island, just east of New 
York City. As an exciting climax, 
I flew the F-14 at Calverton, L.I., 
where the planes are assembled and 
test-flown. 

Over the past several years, I 
have seen the F-14 demonstrated 
in France, England, and Japan in 
its early-prototype and final-pro- 
duction models. I've always come 
away impressed with its dramatic 
range of performance, from high- 
speed dashes to incredible low, 
slow passes exhibiting fantastic 
flight control. And I've itched to 
ride in the beast. 

Now I was finally in the back 
seat. The wait was worth it. I had 


survived a session on learning to 
operate the computerized weapons 
and checkout systems, some four 
hours of preflight briefing, and 
about an hour of getting suited in 
long johns, a waterproof survival 
suit (in case we ditched) and a 
G-suit on top of that. Then there 
was a session of what to pull, push, 
undo, and hold if I should have to 
do a rocket-powered liftoff from the 
Martin-Baker ejection seat. 

By the time I got through learn- 
ing the straps to pull and release, 
the location of the emergency knife 
to cut parachute shrouds should 
that become necessary, the opera- 
tion of the emergency locator bea- 
con, how to inflate and get aboard 
the one-man rubber raft that was 
my seat pack, I was starting to 

Continued 


In G-suit, author learns ejection-seat op- 
eration prior to flight. Double loop over 
head triggers ejection system when 
pulled; seat pack is life raft. 
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Moments before takeoff, pilot Steve 
Williams, in front, taxies F-14 onto run- 
way. Kocivar rides rear seat set up for 
weapons officer. Although cabin is pres- 


surized, both wear oxygen masks in case 
of emergency; microphones in masks 
provide communication. G-suits are es- 
sential for violent aerobatic flight. 


Automatic swing-wing comes forward for takeoff and landing; sweeps 


back to 68 degrees for supersonic flight; moves to 75 degrees (dotted line 
on diagram) when parked to take minimum room on carrier. Unique 
photo of two F-14's (above), staged for PS, shows wide range of wing sweep. 


Navy uses F-14's in conjunction with 
Grumman E-2C Hawkeye, a twin-turbo- 
prop surveillance plane with 24-ft.-dia. ro- 
tating radome on top. E-2C provides radar 


horizon of about 200 nautical miles, and 
can track 500 targets and classify them as 
friendly, hostile, unknown. Intercept infor- 
mation is transmitted to fighters via data 


е 


OVERSWEEP- 
32' 8-2" 
38°2-1/2" 


33'3-1/2" 


link. When outside E-2C’s radar range, 
F-14's extend that range by feeding infor- 


mation from their radars into the E-2C's 
computer via two-way data link. 


JULY 1977 | 89 


open when full afterburners are on to dou- 
ble engine thrust for takeoff and super- 


wonder, "Is this trip really neces- 
sary?" 

But that was a fleeting thought 
rapidly suppressed. I settled into the 
F-14's back seat, set up for the naval 
flight officer who does navigation and 
works computers that control the 
ultrasophisticated weapons systems. 
Up front in the pilot's seat, with the 
only set of flight controls, sat Navy Lt. 
Steve Williams, 29, with some 550 
hours in the Tomcat and an F-4 vet- 
eran with two carrier cruises behind 
him. Steve asked if I was ready. 


Nose up at 70 degrees 


I made affirmative sounds into my 
oxygen face mask. I heard the after- 
burners come on and felt a hefty push 
in the posterior. As we charged down 
the runway, the wings of the fighter 
swept forward to 20 degrees. In not 
much more time than it takes to read 
this sentence, we were 1000 feet down 
the runway. The plane's nose came up, 
gear slammed up and shut, and we 
were in a hard left turn at 250 knots. 
Then the nose pointed up at about 70 
degrees and we headed for the sky. 
The bank angles were done with such 
snap I felt as though the wings simply 
moved against some kind of hard 
metal stop each time it happened. But 
it was just precise control. 

Typically, going fast in level flight 
is an emotional rather than physical 
experience. I've been at speeds above 
Mach 2 before, in the Concorde and in 
TF-104's, and you really can only tell 
how fast you are going by looking at. 
the dials. But this ride was something 
else. We pulled more G's than I’ve 
ever experienced—the meter showed 
5% several times—and my G-suit had 
my gut pressing my backbone now 
and then. Head-snapping rolls, split 
S turns, charges at the sky, and turns 
and dives with afterburners on made 
me begin to wonder what my tolerance 
to blackout might be. Twice we 
twirled to the point where I could only 
tell which way was up by concentrat- 
ing on the gyros. 

All the time Steve kept checking 
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flight. Tom Merritt, operations 


ег at pl shows five stages 
ll open (left) to closed (right). 


from 


with me to make sure I was still 
aboard. I would mumble bright things 
like, "Sure, okay, and wow." At least 
he knew I was there. 

The landing was just as remark- 
able. This plane has no thrust re- 
versers on its engines, and no drag 
chute. Yet we were able to drop down 
in a carrier-type approach with wings 
forward, full flaps, at about 120 knots 
with the nose up about 12 degrees, and 
roll to a stop with the antiskid brakes 
—all in about 1000 feet: That about 
matches optimum standards for STOL 
(short takeoff and landing) transports. 
Williams told me he thought the F-14 
could operate from a 3000-foot runway 
if necessary, a fraction of what most 
big fighters need. 

“Can you land with the wings swept 
back to the 68 degrees used for super- 
sonic flight?” I asked. “Yes,” he nod- 
ded; and approach speed would be 
about 170 knots instead of 120 knots. 
The plane can even land on a carrier 
with the wings at 35 degrees. 


The new technology 


The incredible flight left me with an 
emotional high for days. (It also left 
my muscles aching—for nearly a 
week.) 

Only slightly less exciting than my 
flight is the new technology that made 
the flight possible. Here are some of 
the things that grabbed me: 

€ The backbone of the machine, 
a single-cell titanium box beam that 
connects the swing wing to the body, 
is electron-beam welded in a giant 
vacuum chamber. For the first time, 
in the F-14, strong, lightweight boron- 
composite materials are used for load- 
bearing structures. Grumman also 
makes composite sections for the B-1 
bomber based on this experience. 

e Hydraulic lines are titanium and 
the line connections are Nitinol, а 
combination of nickel and titanium. 
This metal has a memory. The lines 
and connectors are chilled to about 
—300°Е using liquid nitrogen, and 
they're fitted together at that tem- 
perature. The extreme cold causes the 


walls of the connections to contract, 
and permits easy assembly. Then 
when the assemblages are out again 
in normal temperatures the metal 
comes back to its original shape and 
makes a permanent leakproof seal. 
This brazing technique is a spinoff 
from Grumman's lunar-module pro- 
gram. 

€ The Phoenix weapons system, 
made by Hughes, can pick up targets 
almost 150 miles away, track 24 of 
them at a time, and fire at six tar- 
gets at once when they get within a 
100-mile range. The self-guiding 
Phoenix missiles go nearly five times 
the speed of sound—about 3500 mph 
—and lock on target with their own 
radar. 

€ АП the while a Hughes AWG-9 
pulsed Doppler radar and its comput- 
er are able to provide target speeds, 
directions, and even identify whether 
the craft is friend or foe. The comput- 
er also tells where the targets will be 
and selects which to fire at, and when. 

e An infrared detection system сап 
be coupled with the radar. This can 
track approaching missiles and other 
targets, and is a fallback system in 
case the Doppler radar is being 
jammed by enemy electronic counter- 
measures (ECM). 


Design advances 


While the F-14, like its predecessor 
the F-111, uses variable-geometry de- 
sign (the swing-wing concept), the 
F-111’s wings operate only manually, 
while the F-14’s move back and forth 
automatically as speed and load re- 
quire. An air-data computer controls 
the amount of sweep for the best aero- 
dynamic efficiency required by the 
Mach number. This keeps the plane 
operating at its best lift/drag ratio. 
The F-14’s wings also can be moved 
by manual control. 

Like the F-111, the F-14 swing- 
wing has full-span leading-edge slats 
and trailing-edge flaps for high lift. 
The F-14 also has top-of-the-wing 
spoilers that provide supplementary 
roll control when the wings are for- 
ward of 57 degrees. The horizontal 
tails (stabilators) operate differential- 
ly (left independent of right) to pro- 
vide the primary means of roll control 
at all wing-sweep positions. 

Among the most interesting fea- 
tures of the F-14's wing design are 
small triangular vanes, like little ca- 
nard wings, that come forward from 
the leading edge of the wing gloves at 
supersonic speeds to help compensate 
for the nose-down pitching force that 
develops when high speeds cause the 
center of lift to move rearward. At 
supersonic speeds the vanes extend 
their full 15 degrees forward. 

[Continued on page 124 


PS LEISURE HOME of the month 


Peak house 
on stilts 


By lifting itself on seven poles (plus a utility pedestal), 
this clever house provides sheltered storage for cars and 
a trailered boat. And on a waterside plot, this off-the- 
ground stance means good ventilation and less dampness. 
Elevating the living level enhances the vistas from all 
windows—and from the deck that’s notched into the din- 
ing/living corner. The height also improves privacy if 
neighboring houses crowd in on all sides. Since side yards 
aren't needed, you can put more house on a small lot: A 
frontage of 50 ft. would be adequate for this 40-ft.-wide 
house. 

Part of the 183-sq.-ft. sheltered ground area could be 
paved or decked for outdoor dining, or as an inclement- 
weather play area for children. An elevator of the dumb- 
waiter type provides a convenient means of transporting 
groceries and other bundles from the carport. You enter 
the house from either side of the utility pedestal, which 
encloses a spiral staircase that arrives at the center of 
the 1235-sq.-ft. main floor. The skylight peak is directly 
above, dramatizing the entry and illuminating the stair. 
(The pedestal also houses laundry and furnace equipment.) 

The broad living/dining areas flow together without 
partitions to benefit from that central skylight and give 
a sense of spaciousness. A sliding glass door from the 
dining area, plus a pair of fixed picture windows at a cor- 
ner of the living room, also help flood this activity area 
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Computerized controls and 
sophisticated collectors: 
keys in “high-technology” 
route to solar heating 


By PETER BRITTON 


PHOTOS BY THE AUTHOR 


Passersby on Dune Road in Quogue, 
on New York's Long Island, are 
startled and intrigued when they 
spot this singular structure. Many 
guess that some sort of advanced solar 
device covers half the roof. They are 
dead right. 

Outfitted with the latest solar col- 
lectors, the ultramodern home— 
dubbed Sunship—is а prototype 
"high-technology" solar space-condi- 
tioning system (as opposed to "low- 
technology" passive and flat-plate 
collector systems, such as those de- 
scribed in PS, Dec. '76). The house has 
been occupied for more than a year 
now, signaling practical, everyday use 
of one of the newest and most promis- 
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World's most advanced solar ho 
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ing tools in the growing solar-energy 
store. 

This is the so-called evacuated-tube 
collector, an apparent whiz at putting 
free and plentiful solar energy to work 
heating buildings and supplying hot 
water and air conditioning. 

The collector being used in the 
Quogue house is called Sunpak, man- 
ufactured by Owens-Illinois. (There 
are several makes of evacuated-tube 
collectors. Other variations are under 
development by Argonne National 
Labs, General Electric, Corning Glass 
Works, and N.V. Philips Gloeilam- 
penfabrieken in Europe.) Owens-Il- 
linois representatives stress that the 
Sunpak collector is still in a develop- 
mental stage. Nevertheless, working 
in conjunction with computerized 
heat-distribution controls made by 
Sunkeeper Corp., this method of ex- 
ploiting solar energy could, if all goes 
well, make a significant contribution 
to space-heating technology. 

A laboratory-constructed array of 
collectors had been on the roof of the 


Striking geometric shapes, turned on edge to provide a slop- 
ing surface for mounting solar colli 
end of the Barbash home. The setting: an 
land sait marsh. Above, workmen install "pil 
ated-tube collectors. Owners heat house pa: 
the day by venting greenhouse (center) to living space. 
North facade is no slouch on style, either (inset at left). 


ors, form the south 


ively during 


home for about a year when I drove 
by last fall and thought, "By golly! 
That looks like a solar home." Sub- 
sequent talks with owner Philip Bar- 
bash and officials from Owens-Illinois 
and Sunkeeper indicated that during 
the initial year of operation (Novem- 
ber 1975 to October 1976), the col- 
lectors, heat-circulating equipment, 
and computerized control mecha- 
nisms had been working nearly per- 
fectly, supplying over half of the 
house's total energy demand for heat 
and hot water while using only 60 
percent of the system's annual output. 
Of course, a few problems did exist: 
noisy pumps, several leaking plumb- 
ing connections on the roof, and some 
minor computer snafus. The only or- 
thodox heating assistance came from 
a propane heater, some sporadic con- 
tributions by water "grates" in two 
fireplaces, and up to 9.5 inches of 

fiberglass insulation. 
Because of the building's good in- 
sulation, design, and location, the 
Continued 


Complete array (above) has 384 tubes, for a total of 450 sq. ft. 
of collector area (each tube equals 1.1 sq. ft.). White asphalt 
shingles behind array were coated with white swimming-pool 
paint to reflect sun's rays on underside of tubes. Owner 
Philip Barbash and Owens-lllinois official Ernest LaBonte 
(right) inspect one of the tubes; protruding feeder tube is 
centered on installation. Below, tubes go up, one by one 
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Storage tank is well-insulated 1000-gal- 
lon FRP sphere (top). Sunkeeper's so- 


lar-control system (center) combines 
plumbing, electronics, and minicom- 
puter in space the size of a large re- 
frigerator. Mission control (bottom): 
Data on all activity can be collected via 
phone by Owens-illinois and Sunkeeper. 


94 | POPULAR SCIENCE 


Barbashes find no need for air con- 
ditioning. However, Owens-Illinois 
says that its collectors can easily ob- 
tain temperatures in the 190- to 240- 
degree range needed to run absorp- 
tion-type air conditioners. [See “How 
Solar Heat Can Cool Your Home,” PS, 
Sept. "75.] 

The Barbash home was the first 
residential installation of the evacu- 
ated-tube system. This prototype was 
made of hand-built collectors. In mid- 
October, 1976, the original array on 
the Barbash house was replaced with 
pilot-line collectors, one step away 
from assembly-line mass production. 
The new 450-square-foot array cost 
about $8800, figured at roughly $20 a 
square foot (not installed). Each col- 
lector equals about 1.1 square feet and 
is priced by modules of 24 collectors 
at $548. Owens-Illinois thinks that 
this figure will have to come down to 
about $10 a square foot (not installed) 
to make the Sunpak-Sunkeeper sys- 
tem commercially practical. 


Environment: rigorous 


The 3000-square-foot, three-story 
Barbash house sits about 300 yards 
from the Atlantic Ocean, behind a low 
rise of dunes. It is an area that has 
all the elements for rigorous testing: 
summer heat in the high 90’s and 
winter cold in the low teens; sweep- 
ing wind; salt and sand spray; high 
humidity; occasional storms. As Hur- 
ricane Belle approached Long Island 
last August 9, officials of Owens- 
Illinois in Toledo nervously monitored 
by telephone the whirling anemome- 
ter on the roof in Quogue. Gusts of 
75 miles an hour had been recorded 
when the power went off an hour be- 
fore Belle struck. Result to Sunpak 
collectors: no damage. 

Exposed to this meteorological mé- 
lange is what may become a familiar 
rooftop sight: in this case, 384 glass 
collectors angled at 57.5 degrees 
above horizontal to make the best use 
of the sun’s rays for heating purposes 
at latitude 40 degrees. 

Nearly 400 glass tubes may seem a 
lot for one’s roof, but, for the Barbash 
home at least, the effect is not un- 
pleasing. Actually, only about 20 per- 
cent of the roof area is covered. Mrs. 
Barbash, a retired allergist who re- 
cently was chairman of the environ- 
mental health committee of New Jer- 
sey’s state medical society and is 
deeply interested in energy conser- 
vation as well, sees the array from a 
delightfully original point of view: 
“When I first saw them,” she says, 
“I thought, somehow, of music. And 
they remain that way to me: mathe- 
matical and musical and modern and 
comforting—as well as practical and 
energy-saving.” 


This reaction is quite likely a trib- 
ute to all of those involved with the 
Barbash house. Y. K. Pei, brother of . 
famed architect I. M. Pei, is the in- 
ventor of the Owens-Illinois evacu- 
ated-tube collector. Noted sculptor 
Robert Berks was employed to design 
attractive moldings to house the 
manifold and collector ends. New 
York architect John Whedbee de- 
signed the house for solar-energy use, 
which dictated its slanting and "sail- 
ing" effect. The inner workings are 
by engineer Joseph Frissora. 

The black and silver-gleaming col- 
lector array commands attention both 
aesthetically and as high-technology 
solar-energy equipment. Each tube is 
about 44 inches long with a diameter 
of about two inches and is made of 
borosilicate glass with low-expansion, 
high-strength properties. Indeed, in 
addition to Belle's blows, they have 
withstood a deluge of large hailstones, 
intense internal and external heat, 
heavy, wet snows, and blown sand. 

The Barbash house has 16 four-by- 
eight-foot collector modules arranged 
in four rows. The modules weigh 
about 185 pounds each when filled 
with water, and most roofs will need 
little or no extra support. Each row 
of modules works independently of 
the other rows. Collectors are held 
firmly in place by aluminum brackets 
at one end and a common manifold 
(which routes the fluid through the 
tubes) at the other. They are arranged 
parallel to each other about two inches 
apart and six inches from the roof. 
This separation allows sunlight to 
strike the white roof (or curved alu- 
minum reflectors sold by the manu- 
facturer) and rebound to hit virtually 
the entire surface of each tube. 

Vandalism is an admitted problem, 
although Owens-Illinois says that a 
broken collector (which puts out of 
commission only the other collectors 
in the same row of modules) can be 
replaced quite simply. 


Sunpak's secrets 


How does the Sunpak obtain high 
enough temperatures for winter heat- 
ing, summer cooling, and year-round 
hot water? The secrets are selective 
coating and the vacuum (see sidebar). 
The blackened coating on the out- 
ward-facing surface of the inner wall 
of the collector tube (see diagram) is 
a proprietary compound. It absorbs 
photons from the sun—both direct 
and reflected—but minimizes radi- 
ation loss. А vacuum is created in the 
3-mm space between the outer and 
the inner walls of the collector via a 
hermetic seal at one end. The vacuum 
is at a constant pressure of less than 
10-* torr, which inhibits heat loss 
from convection and conduction and 


Here's a cross section of the Sunpak collector. Heat-transfer 
medium (liquid or air) enters via feeder tube, then flows 
back through absorber tube. Efficiency curves (right) are 
shown for Sunpak with diffuse reflector (e.g., white shingles) 


also helps prevent tubes and liquid 
from freezing. It is roughly the reverse 
of the Thermos bottle, which employs 
a silver surface to reflect heat in- 
wards. 

The heat-transfer fluid (water in 
the Barbash house, a mixture of ethy- 
lene glycol and water, or air) flows 
into the feeder tube from the manifold 
and back through the space between 
the feeder tube and the inner wall of 
the collector. The system is arranged 
so that the heat-transfer fluid will 
flow through every tube in a row of 
modules, gathering heat as it goes. 

Owens-Illinois officials say that 
their Sunpak collectors work well on 
overcast and hazy days and are vir- 
tually unaffected by wind and fluc- 
tuations in air temperature. They add 
that the Sunpak can operate in areas 
of low sunlight, from two to five times 
more effectively than existing flat- 
plate collectors under load conditions. 

Inventor Pei reports how snow be- 
gan to fall during a government test- 
ing session of solar collectors at 
NASA's Lewis facility in Cleveland 
last winter. While flat-plate collectors 
registered a loss of heat, the Sunpak 
continued to register an energy gain. 


SUNPAK SOLAR COLLECTOR. 
CROSS SECTION - (NOT TO SCALE) 


SELECTIVE COATING 


and O-l's spec 
creases with hour angle since collector also works well in 
early morning and late afternoon. Optimum spacing of tubes 
improves efficiency, too (below). 


The collectors’ efficiency can be in- 
creased even more with the aluminum 
reflector ($68 per module), which is 
said to increase collector output by 25 
to 30 percent (see performance graph). 

One example of the collectors' effec- 
tiveness comes from left field: Enter- 
prising Owens-Illinois employees 
have found that spare collectors are 
excellent for quickly roasting hot 
dogs at lunchtime. But a more defini- 
tive picture can be presented in terms 
of Btu. The Barbash house has a peak 


aluminum reflector (558). 


Efficiency in- 


i 


heating demand of about 75,000 Btu 
per hour on a 10-degree day to keep 
the temperature at 72 degrees F. Each 
square foot of Sunpak collectors can 
deliver up to 175 Btu per hour, and 
thus handle this demand during hours 
of bright sunshine. No heat is stored, 
however, and auxiliary energy sourc- 
es take over as daylight fades. But this 
is something that solar systems must 
live with, say Owens-Illinois engi- 
neers. Conventional heating plants 

Continued 


The vacuum's virtues 

The Sunpak collector uses a vacuum in 
much the same way that a Thermos bot- 
tle does: to insulate. Sunpak inventor 
Y. K. Pei relates the development of the 
Owens-lllinois system: 

"About four years ago a number of 
people started coming to us for window 
glass that they could use in building flat- 
plate solar collectors. We don't make 
window glass, but our management be- 
gan to think: Could Owens-lllinois, а 
glass-container company, get into solar 
energy in some way? 

"We soon saw a definite area in great 
need of improvement in solar energy: 
the preserving of the energy once.it had 
been captured. Clearly, a vacuum was 


needed to eliminate rapid and extensive 
heat loss due to conduction and convec- 
tion. Creating a vacuum between flat 
plates would be very difficult as well as 
hard to maintain. Perhaps in a tube such 
as those we were already making for 
the chemical-processing industry . . . 

“The basic idea is not new. Some 15 
years ago metal and glass were tried. 
Bonding these two substances was the big 
drawback because of different rates of 
expansion under high temperature. We 
have solved that problem by using a 
glass tube enclosed at one end like a test 
tube and sealed glass-to-glass at the 
other. 

“The use of the vacuum gives us a sec- 
ond big advantage: protection of the 


selective coating needed to absorb 
radiant energy from the sun. This 
means that metallic coatings such as alu- 
minum, copper, chrome, and nickel (we 
use a combination of two of these) would 
not deteriorate from oxidation and ex- 
posure to moisture. This gives us, we 
think, a collector life of about 20 years 
compared to as little as two to five years 
for some flat-plate collectors. 

s Our competitors are really 
fossil fuels and we should soon be able 
to match them in the cost-benefit area. 
Our major problem, in fact, is a chick- 
en-and-egg marketing dilemma: You 
need people to buy before you can man- 
ufacture, but you must manufacture 
before people can buy.” 
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Townhouses bask in the sun, too 


Thirty-five miles from Chicago's At New Century Town, the proto- 
Loop is this unique suburban sight: type solar heating systems actually 
a cluster of four townhouses, each added $12,000 to the cost of each 
with its own array of Owens-lllinois townhouse, which would ordinarily 
Sunpak evacuated-tube collectors. sell from $40,000 to $55,000. 
Located in New Century Town, near The "brains" for the solar heat- 
Vernon Hills, Ill., the homes were ing systems were provided by Eco- 
built by United Development Co., with sol. Each townhouse is equipped with 
the cooperation of Ecosol, Ltd., and an Ecosol 101 Energy Recovery Sys- 
Owens-lilinois. tem. This unit, which resembles a gas- 
“We wanted to build a first-class ог oil-fired furnace, contains all 
solar heating system and still stay in necessary circulating pumps, mo- 
the $50,000 price range,” says torized valves, and electronic con- 
з president, Robert From- trols, plus an air handler and a 
"That's where the market i: water-to-water heat pump to pro- 
Townhouse developments are a vide sol and hot-water heat- 
natural for solar heating: ing as well as conventional cooling. 
€ The homes—in tune with solar's The 101's price: $3900 to $4200. The 
theme of conservation—take up less Owens-lllinois Sunpak collectors, a 
space than conventional single-family —1000-gallon storage tank, and a gas 
housing and allow for clustering to ог electric water heater complete 
the system (see drawing for a com- 
plete description). 
share one or two walls with adjoin- United Development will rent the 
ing units, are easier to heat and cool. four townhouses for two years in or- 
€ Orientation of homes for opti- der to monitor performance. 
mum solar gain, a potentially thorny “Our purpose is to see if solar heat 
problem, is simplified. is practical in the Chicago area, and 
€ The economy of construction of- economically feasible in production 
fered by townhouses, erected in housing," says Frommer. If the United 
relatively large numbers by a build- project is successful, and if production 
er with standardized r heating economies bring the solar price tag 
systems, may be an answer to the down, more solar subdivisions may 
higher initial cost of solar compared soon be on the way.—Aichard L. 
with conventional heating systems. Stepler 
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can be designed for “worst” conditions 
more economically than can solar sys- 
tems. Designing for "worst" with solar 
would create excessive energy waste 
in off-peak periods. For this reason, 
average load days are the aim of solar- 
heating systems such as Sunpak. 


Delivering the energy 


But collecting solar energy is only 
part of the task. The energy still has 
to be efficiently delivered where need- 
ed. At the Barbash home this is where 
Sunkeeper takes over. The solar-heat- 
ing controller system marketed by 
this small firm contains two basic 
sections: hydronics (water flow) con- 
trol, and electronics and instrumenta- 
tion. The water-flow-control section is 
made up of three parts. One part 
controls the flow of water to the eol- 
lectors; another controls the flow to 
the zone heaters and excess-energy 
dump; and the third controls the wa- 
ter flow to the auxiliary energy 
sources. The electrical and instru- 
mentation section includes a Modicon 
184 minicomputer, power supplies, 
motor-starter relays, control switches, 
and status displays. 

The headquarters of the system is 
in a basement room directly behind 
the bottom of the roof on which the 
collectors are mounted. Hot water 
from the collectors is circulated to an 
insulated 1000-gallon fiberglass-rein- 
forced-plastic storage tank at tem- 
peratures up to 210 degrees F, de- 
pending on the operating mode of the 
collectors. (The Barbash array is set 
to produce a temperature lower than 
usual because there is no air condi- 
tioning.) Additional heat comes as 
needed from copper coils that cir- 
culate heated water from the propane 
heater and fireplace water grates. 

Within the solar storage tank are 
other copper coils filled with water, 
which absorb the heat in the tank 
water (maintained between 120 and 
180 degrees) and in turn carry it to 
radiator-like units at the base of 
ducts. Here, fans force the air warmed 
by the coils into the ducts and hence 
throughout the house to where it is 
needed. Also, domestic hot water is 
preheated up to 140 degrees via a heat 
exchanger in the storage tank. 


“Brains” of the system 


The prototype computerized control 
was developed for the Barbash home 
at a cost of $100,000 (commissioned 
and paid for by Owens-Illinois). Sun- 
keeper officials expect that as a result 
of the Barbash experience, the cost of 
the control will drop in three to five 
years to about $1000 and the size to 
that of a shoebox. But the job will be 
the same: to govern heat distribution 

[Continued on page 125: 
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| „For your ho e- By WILLIAM J. HAWKINS 

CB base antennas are not much 

"ins a а = more difficult to install than TV ап- 

tennas. They're just bigger: That 

Antenna Specialists’ ground plane 
you see at left is 18 feet tall. 

But once you get one installed 
and attached to a CB rig in your 
house, you'll have given a real boost 
to your mobile unit. You'll now be 
able to communicate with your home 
from the car. 

There's no trick to a safe and 
reliable installation. The only secret 
—if you can call it that—is careful 
f planning from the start. For exam- 
i ў ple, place all the roof hardware 

Х where you'll need it before you begin 
hauling up the antenna. Keep all 
5 ~ nuts and bolts within arm’s reach. 
4 It’s no fun to precariously balance 
the antenna with one hand, only to 
find you can't reach the securing 
hardware with the other. Make 
the antenna connections on the 
ground; you may not be able to 
reach the terminals once they're 
on the roof—nine feet over your 
head. 
Choose a location that's at least 
eight feet away from other obstacles 
(such as your TV antenna), to pre- 
vent signal degradation. 

And be very careful of power 
lines coming into your home, es- 
pecially as you carry the antenna 
to the roof. Be sure to mount the 
antenna where its distance from all 
power lines is greater than its 
height. This will keep the antenna 
from accidentally falling onto lethal 
power lines. 

There are many specialized types 
of installations. The most common 
—chimney-mount and side-mount— 
are shown here. 

Turn the page for more photos 


Cut steel chimney straps to fit Bend а flat S through the Straps secure V brackets at chirn- 


straps 
around chimney perimeter. The mounting bolt and hold in place with ney corner. Tighten both ends of 
strength of the chimney is important; metal clasp. Bend shoulders of clasp ich strap equally; this keeps V cen- 
repair all cracks before you begin. down tightly on strap. tered in corner, antenna straight. 
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Antenna mast (with antenna already 

mounted) slides through V brackets. 
Securing hardware nearby on chim- 
ney holds it in place temporarily. 


Wall mount 


To be sure antenna will be straight, 
secure the top wall bracket first. 
Using a level and a piece of mast against 
the bracket, find spot for bottom mount. 


Antenna components, such as this 
nine-foot top section of a Shake- 
speare Big Stick, should be assembled on 
ground, carried or hoisted to the roof. 


Block of wood under mast prevents 
possible roof damage due to wind 


movement. Standoff secures co-ax wire. 
Tighten U bolts, but do not crimp mast. 


Use wood screws to secure the 

brackets; or use bolts and nuts if 
you get access to the inside wall. Tighten 
securely, but do not strip the wood. 


With a wall mount, it's usually 

easier to mount the antenna on the 
mast at the roof. Again, do not over- 
tighten, crimping mast or antenna. 


Ground wire (guy wire works well) 

is for shunting lightning strikes. Use 
standoff to take mechanical stress; wrap 
wire end tightly around bottom V. 


U bolts hold the mast to the mount- 

ing brackets. Important point: Do 
not overtighten, especially on the top 
mount. A crimp will ruin the mast. 


Attach co-ax. Standoffs relieve me- 

chanical stress on connector. Form 
slight loop in cable (drip loop, for water 
runoff) before bringing it into house. 


E 


Six-foot copper grounding rod pro- Drive rod deeply into soil, leaving Place antenna connector on co-ax 

vides an electrical path for lightning. about eight inches exposed. Then cable at rig location inside. Wire 
Keep close to roof-mounted antenna attach ground wire from antenna and should be a single rui plices will de- 
ав possible—but away from footpath. drive below soil line. 


grade performance significantly. 


Constructing the antenna on the ground, 
then hauling it up to the roof as one 
piece, is easier and safer. Can you 
imagine trying to assemble the com- 
ponents of this Avanti beam antenna 
while balancing on a 30° incline? All an- 
tennas come with hardware and com- 
plete step-by-step instructions. 
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How they compare; 


New superfast 
color-print films 
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Informal portraits can be 
taken anywhere 
Kodacolor 400 gave fine results with both 


daylight (left) and fluorescent lighting 
(above). Window light made for pleasing 


and extremely accurate skin tones. 


сант SCALE AND COLOR CONTROL PATONES 


Now amateurs can shoot by 
existing light, too. 
Results: surprisingly good 


By EVERETT H. ORTNER 


There’s a new number in color-nega- 
tive films. It’s 400, the speed rating 
of a new breed of film that may make 
existing-light photography with color- 
negative film as simple and common 
as it is with black-and-white film. 
Slide shooters have had high-speed 
color films for a long time. Now it’s 
the turn of picture-takers who want 
color prints—and that includes most 
amateurs, 

It has been an open secret for a long 
time that Kodak had a fast color- 
negative film under development; in- 
deed, its model 48 pocket Instamatic, 
introduced two years ago, is keyed to 
take a high-speed notch in the 110 
cartridge. The big surprise, however, 
was that Kodak was not first off the 
starting line. Fuji was—last fall, with 
its Japanese-made Fujicolor F-11 400 
("Through the Viewfinder,” PS, Dec. 
"76]. The debut of Kodak's 400 film, 
this spring, was followed by an- 
nouncements of two other high-speed 
films, under brand names that you 
may never see: Sakuracolor and 3M. 
They will show up under other names: 
of camera-store chains or film proces- 
sors or mail-order companies. 

Besides saving you the cost and 

[Continued on page 129 


You can hand-hold camera 
for dimly lighted scenes 
Splendor of Brown Palace Hotel, in Den- 
ver, was captured without a tripod. Fuji 
picture (near left) had greenish tinge com- 
pared with Kodak picture (far left). 


Test shots of four films compare color accuracy and latitude 


| zl 


E 
Identical exposures of (top to bottom) Kodacolor, Fujicolor, (facing page) with gray scale and 18-percent gray panel. Films 
Sakuracolor, and ЗМ films were made with electronic flash at got same C-41 processing. Light pictures in strip result from 
one-stop intervals: f/32, 22, 16, 11, 8. Subject was color strip dense negatives, but all were printable. 


Under- and over-exposure tests reveal excellent latitude 


Fujicolor shutter speed. We got good, usable negatives at all exposures. 
400 (top) and Kodacolor 400 at f/32, 22, 16, 11, 8 and 1/250-sec. The scene? The old New York World's Fair site. 


Fast shutter speeds freeze motion... and help eliminate camera shake 


Pictures are sharper at fast 
shutter speeds. At left: New 
York in Kodacolor 400. 
Above: Chicago in Fuji- 
color 400. 


Stop-action photos are a cinch 
with fast films. Even on hazy days, 
speeds of 1/250 and up are routine. 
For night baseball, 1/125 at f/2.8 
lens opening takes a picture. 
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Ceramic-tile kitchen and foyer floor (color 
photos) is easy-care, handsome, perma- 
nent. Tile is American Olean's Birch from 
“Primitive” series. It's % inch thick and 
glazed. Old vinyl tile ve) was in good 
enough condition for ceramic tile to be 
laid over it. 


By MARVIN BERNSTEIN 


No flooring material can beat ceramic 
tile for elegance and permanence. 
And with the wide range of colors, 
sizes, and patterns available, ceramic 
tile is often more versatile than other 
permanent flooring materials (see 
“Masonry Floors,” PS, May). Ceramic 
tile isn’t cheap, but with today’s ad- 
hesives and the proper tools, laying 
it can be a do-it-yourself job. That 
means you'll save up to $4 per square 
foot on installation. 

We recently laid this ceramic-tile 
floor in our kitchen and foyer. We did 
it without putting down a mortar bed 
or even troweling on an adhesive. We 
set the tile—right over existing vinyl 
tile—with pressure-sensitive adhe- 
sive sheets made by American Olean. 
These double-faced sheets, called 
Press-N-Set, are !/s?" thick and ap- 
proximately 20" by 30" (50 by 75 cm). 
The Press-N-Set system is neat and 
quick, and you can apply the grout 
immediately after the tile is set. We 
used an epoxy mortar as the grout for 
added stability. 

We chose American Olean's "Primi- 
tive" tile in eight-inch hexagons. The 
tops and perimeters are irregular, giv- 
ing a handcrafted look, but the bot- 
tom is flat for easy installation. 

To determine how many tiles you 
need, take careful measurements and 
draw a diagram of the room. Figure 
the square footage required and add 
10 percent to cover inevitable waste. 

Continued 


Assemble tools. Tile cutter 

(lower right), grout trowel 
(bottom center), and small tile 
clippers (top center) can be rent- 
ed from tile supplier. Other 
items: bucket and sponge, ruler, 
utility knife, brush, hammer and 
nails, marking pen, string. 


line per- 
pendicular to longest wall or a 
straight border. Place a few rows 
of tile starting at edge. Measure 
distance from border to farthest 
point on last tile. 
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Mark same dimension at other end of When installing ceramic tile over dhesive sheets (American Olean) 

room; snap chalk line. Snap second resilient flooring, drive nails through implify installation. Peel off bottom 
line perpendicular to first at midpoint. surface and into subflooring at scattered paper, press sheet onto floor, peel off top 
Make dry layout from center to walls; shift locations. Brush floor clean before apply- paper; you're ready for tiles. Sheets can 
to avoid awkward trim pieces. ing any kind of adhesive. be cut with utility knife. 


- SE 


Place tiles in desired pattern over adhesive sheets. Leave 
%" to У" space for grout. (Wetting adhesive sheets first 
will let you slide tiles into position without harming bond.) 


т 
Er You may want to use special trim at 
doorways, steps, etc. Measure trim 
: needs іп linear feet. 

Check your diagram and measure- 
ments with a flooring dealer to insure 
the proper amount of materials. The 
Tile Council of America (Box 326, 
Princeton, N.J. 08540) can provide 
information on materials and instal- 
lation, and a list of its member 
companies. 

The step-by-step photos on these 
pages show our installation process. 
Our method of establishing the layout 
is unorthodox because of the hex 
shape of both tiles and kitchen (see 
our floor plan in upper right-hand 
corner of previous page). For the stan- 
dard method, applicable when work- 
ing with square tiles, see "A Pro Tells 
How to Lay Out a Suspended Ceiling," 
PS, May. The technique described 
will work as well for a floor as it does 
for a grid ceiling. uu 


N 


M casis T- t4 
Mix grout as indicated on package. Wipe off excess grout after waiting 
Apply in small areas with grout trowel length of time specified on package. 

or squeegee. (Tape protects baseboard.) Warm water and sponge will do the job. 

104 | POPULAR SCIENCE 


SHOP TALK 


By RICHARD STEPLER 


Solar lumber kiln 


It's sometimes difficult to obtain small 
quantities of kiln-dried hardwood—and, 
if you can find it, it's often double the 
cost of green wood. With this backyard 
solar lumber kiln you can dry high-mois- 
ture wood to the moisture content need- 
ed for indoor use (six to eight percent). 

The structure, designed by Curtis 
Johnson, a retired Forest Service em- 
ployee, has a south-facing glass wall, 
sloping at 40*. Sheet metal, painted 
black, is 112" behind the glass. Two 
fans circulate the solar-heated air from 
the collectors through as much as 800 
board feet of lumber, stacked inside the 
shed. 

A prototype in southern Wisconsin 
dried 1" thick walnut from 85-percent 
moisture content in less than 50 days. 
Plans to build this lumber dryer are 
free. Write for "Constructing and Op- 
erating a Small Solar-Heated Lumber 
Dryer" (Forest Products Utilization 
Tech. Rep. 7), U.S. Forest Products Lab., 
Box 5130, Madison, Wis. 53705. 


New framing for houses 


Another great idea from the Forest Prod- 
ucts Laboratory: a prefabricated-truss 
framing system that it claims will reduce 
lumber needed to frame in a typical 
house by 30 percent. How? Only 2-by- 
4's are used in constructing the truss 
(see drawing below), and the trusses can 
be placed 24 inches on center rather 
than the conventional 16. Other advan- 
tages: 

Ф The entire cross section of the 
house—floor, exterior walls, and roof— 
is a single rigid structural unit. This is 
said to better resist wind, snow loads, 
and other natural forces. 

@ The trusses are light in weight 
(about 250 pounds each), and can be 
easily tipped in place on site. 

€ The trusses can span up to 32 feet, 
so that no supporting columns or load- 
bearing walls are needed. This allows 
for great flexibility in floor plans and 
remodeling. 

A prototype house will be built this 
summer at the University of Wiscon- 
sin's Experimental Farm, Arlington, Wis. 


Awnings are back 


Sunshine, so beneficial in winter, is not 
always so desirable in summer. In fact, 
if it weren't streaming into your home 
through unshaded windows, you'd be 
a lot more comfortable right now and 
air-conditioning bills would be lower. 
Consider the canvas awning. Prob- 
ably you last saw them on your grand- 
parents' home, before the days of wide- 


spread air conditioning. Now they're 
back and better than ever. New syn- 
thetic fabrics, said to be nearly as dur- 
able as aluminum yet light enough to be 
handled by a home sewing machine, are 
available in a rainbow of solid colors and 
striped designs. 

And it's easy to custom-make your 
own awnings: Sunkit Awnings (12937 
Venice Blvd., Mar Vista, Calif. 90066) 
provides a free manual and source book 
that includes examples, design and con- 
struction techniques, and a catalog of 
fabric and all the hardware you'll need. 


Getting the hooks out 


PULL STRAIGHT 
WITH SLIGHT PRESSURE 
paii 


EYEBOLT 7 


ORILL SET FOR 
{ ЗОО RPM- REVERSE ) 


Here's a sagacious tip that might save 
you many hours' labor one day. Writes 
John W. Blackledge of Phoenix: 

"Recently, while preparing the out- 
side of my home for repainting, | faced 
the formidable task of removing no few- 
er than 300 J hooks from my patio-cov- 
ering framework. The hooks were used 
to support translucent-fabric shade 
screens with grommets every six inches 
along the edges. | had visions of retir- 
ing on a step ladder—and manipulating 
a pair of pliers encased by a permanent- 
ly disfigured right hand. 

"| decided that an eye-bolt chucked 
into my Skil cordless electric drill could 
be the answer. The eye was placed over 
each J hook (see drawing). With the 
drill in reverse, the 300 rpm backed out 
the J hook as though the tool were made 
especially for the job. What could very 
well have taken days took an hour.” 


Things to write for 


€ "Smoke Detectors: What They Are 
and How They Work.” Single copies of 
this pamphlet are free from the Con- 
sumer Information Center, Pueblo, Colo. 
81009. 

€ "Electrical Improvements You Can 
Make.” Excellent illustrations are one of 
the many good things about this 40-page 
book, said to be the first created by an 
electrical manufacturer for the do-it- 
yourselfer. It's $1.25 from General 
Switch Co., 3850 Westside Ave., North 
Bergen, N.J. 07047. i> 
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PS guide 


To sandpaper and other 


coated abrasives 


By RAY HILL 


Coated abrasives. All do-it-your- 
selfers call on them, for everything 
from minor auto-body work to sand- 
ing that latest wood project. Know- 
ing which type and grade of abra- 
sive to use, and how to use it, 
can spell the difference between a 
finished job that looks rough and 


LLISA 


Hand sanding block is inexpensive, 
widely available, and lasts a long time. 
It makes manual sanding a lot easier. 
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amateurish, or one that's super 
smooth and professional. 

А coated abrasive, regardless of 
its shape (disk, sheet, drum), is a 
single layer of abrasive grain bond- 
ed to a flexible backing on which 
an adhesive layer, the “make coat,” 
has been deposited. Before it dries, 
the abrasive grain is implanted in 
the adhesive; then a second adhe- 


Pressure-sensitive disks are easy to 
use. Just press them on the pad, and 
peel them off when you need another. 


sive layer, the "size coat," is de- 
posited over the abrasive grain to 
further anchor it to the backing. 
What you end up with is a flex- 
ible base upon which is mounted 
a series of tiny cutting tools, each 
capable of removing a certain 


amount of material from the sur- 
face you slide it over. The amount 
of material removed depends on the 


Conventional disk for electric drills re- 
quires removal of a screw from the cen- 
ter of the pad to replace the disk. 


type, size, and shape of those cut- 
ting tools (abrasive grains). 

Five different mineral grains are 
used in making coated abrasives. 
From softest to hardest, they are: 
flint, garnet, emery, aluminum ox- 
ide, and silicon carbide. Alumi- 
num oxide and silicon carbide are 
synthetically produced; the others 
are mined. 

Flint is actually quartz and is 
white in color. Although the term 
“sandpaper” is a catchall used by 
most of us to include any type of 
abrasive material on a flexible back- 
ing, natural sand is never used as 
a grit; flint comes closest. It's not 
sand, but it's of a similar composi- 
tion. 

Flint is considerably less expen- 
sive than the other four abrasives. 
But because it is the softest, it 
dulls rapidly, making it the most 
inefficient. Flint is best used in a 
cleanup operation of a gummy ma- 
terial that will rapidly clog the 
paper. Better to clog cheap paper 
than expensive paper. ( You'll note 
that flint is not recommended for 
any of the jobs covered in the 
chart—which was prepared for PS 
by abrasive experts at 3M.) 

Garnet is orange in color. It has 
good cutting edges and tends to 
break or refracture when used, form- 
ing new cutting edges. It works 
very well on wood and has tradi- 
tionally been the abrasive used by 
woodworking craftsmen because of 
the super-smooth finishes that can 
be obtained using it. 

Emery is black, and is hard, 
round, and blocky in shape. It's 
used primarily for removing rust 
and other metal corrosion. Emery 
grains are bonded to a cloth back- 
ing, hence “emery cloth." Many a 
rusted bushing and shaft has been 
made to fit after the surface rust 
had been removed with emery cloth. 

Aluminum oxide is a very effi- 
cient and long-lasting abrasive for 
a variety of uses—it's probably the 
most versatile of the five minerals 


and the one most widely used by 
the do-it-yourselfer. A brown syn- 
thetic mineral that is extremely 
tough and resistant to wear, it's 
capable of sanding almost any sur- 
face. 

Silicon carbide is the hardest of 
the five minerals and has the sharp- 
est grains. This permits rapid stock 
removal, as with paints, laquers, 
and primers. It also makes a good 
finishing paper when you are sand- 
ing auto-body finishes or top coats 
of furniture. 

The size of the abrasive grains 
determines the amount of stock re- 
moval you will get as the abrasive 
mineral passes over the material 
Large grains remove a lot of ma- 
terial quickly. Tiny grains remove 
very little material slowly. 

Sizes commonly sold across the 
counter, from coarsest to finest are: 
24, 36, 40, 50, 60, 80, 100, 120, 150, 
180, 220, 240, 280, 320, 360, 400, 
500, 600. These numbers conform 
to standard specs that the U.S. 
coated-abrasive industry voluntari- 
ly meets. 

But there's more to sanding than 
grain size. For example, compare 
a sheet of 180 garnet and a sheet 
of 180 silicon carbide. Their grains 
are about the same size, but their 
sanding characteristics are entire- 
ly different. This is due not only 
to the difference in hardness be- 
tween the two mineral grains, but 
also to the difference in their 
shapes and how they react when 
rubbed across another surface. This 
explains, more than anything else, 
why one mineral—even a superior 
one—can't be used for all purposes. 
The hardness and structure of each 
mineral grain can be more com- 
patible with certain materials than 
other grains would be. 

How do you know what type 
and grade of abrasive to use for a 
specific job? Our chart tells you. 
It covers most of the operations 
and materials you're likely to en- 
counter. To help you get the most 


out of future sanding operations, 
here are some tips to go along with 
the chart. 

* Don't go from rough sanding 
to finish sanding by switching from 
a coarse grade to a fine grade. 
You must work up to it gradually. 
A good rule of thumb is to skip 
one grade each time until your 
finish is sanded to the smoothness 
you desire. 

For example, let's say you're do- 
ing rough sanding on wood, and 
you started with grade 36. You'd 
skip the next finer grade, 40, and 
use 50 to remove the scratch pat- 
terns made by the 36. To remove 
the 50 scratch marks you'd skip 
€0, and go to 80, and so on until 
you reach the smoothness you want. 
This is true with just about any 
material, and applies to either hand 
or power sanding. 

@ When using a disk (powered 
either by an electric drill or right- 
angle electric grinder) to prepare 
automotive sheet metal for minor 
body work, hold the tool so the 
disk is at a slight angle to the 
surface. If you try to hold it flat 
it will bounce around, making it 
hard to control, and increasing the 
likelihood of tearing the disk. 

This is where pressure-sensitive 
disks are really handy. The backs 
of these abrasive disks are coated 
with an adhesive that sticks when 
pressed against a special disk pad. 
That makes removal quicker and 
easier (just peel it off) than the 
traditional disks that you screw 
onto a round pad. Also, the likeli- 
hood of tearing is decreased be- 
cause the entire back of the pres- 
sure-sensitive disk adheres to the 
pad. Pressure-sensitive disks and 
pads are currently made for use 
only with electric drills, not for 
electric grinders. 

@ When replacing a belt on a 
belt sander, make sure the arrow 
on the belt is pointing in the di- 
rection of the belt’s rotation. Other- 

Continued 


For small jobs, hand sanding may be 
best. But for the big jobs, the only way 
to go is with electric tools. 


Removing corrosion from metal parts? 
Reusable  abrasive-impregnated pad, 
such as Beartex, works well. 


Abrasive-coated screens, available in 
various grades at hardware stores, clean 
everything from griddles to spokes. 


JULY 1977 | 107 


Tis 
5 


m DRYING 
APPLICATION 6 


з 
Manufacturing sequence is same for 
all coated abrasives, although type of 
backing, bond, and abrasive may change. 
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(GRIT SIZE 50, .0136 IN. DIA.) 
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M 
(GRIT SIZE 80, 0075 IN. DIA.) 


ласам a D 
FINE 
(GRIT SIZE 120, .0044 IN. DIA.) 


The 


Size of abrasive particles varies from 
grade to grade. As this drawing shows, 
a grit size (grade) of 120 is considerably 
finer than a grit size of 50 
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Finer abrasive grains, from about 180 
to 600, are electrostatically drawn up 
onto the "make coat.” Larger grains are 
gravity-fed onto the adhesive layer. 


g 


ФМ GAD 


Cross section of a coated-abrasive sheet 
or disk would look something like this: 
backing, first adhesive layer, abrasive 
grain, and final adhesive layer. 


DABAAADAADYSL 


NEW SANDPAPER 


DULLING 
Coated abrasives lose their cutting abil- 


ity when material collects between 
grains (loading); grains break away 
from backing (shelling); or they dull. 


108 | POPULAR SCIENCE 


wise the area where the belt is 
glued together will be forced apart, 
destroying it. 

@ When replacing an abrasive on 
any electrical tool, make sure the 
tool is not only turned off, but un- 
plugged as well. Otherwise you 
could accidentally turn the tool on 
while doing the job. 

@ When you use a right-angle 
grinder, make sure you use a disk 
and backup plate designed for use 
with an electric grinder. Those de- 
signed for use with an electric drill 
may not be strong enough to with- 
stand the added pressure and extra 
rpm of the grinder. 

€ Never remove safety guards. 

* Don't use electrically powered 
sanders in or near water. 

© Don't use any electrically 
powered sander that has nicked, cut, 
or frayed cords. Use only three-wire 
grounded systems. Otherwise you're 
asking for trouble. 

* Don't use a sanding disk that 
is warped or bent and can't be 
straightened so that it's flat against 
its backup pad. 

@ Make sure you have proper 
ventilation while you're working. 

@ When using an electrical sand- 
er of any type, don't stand so the 
dust will be blown toward your face. 
When using a grinder, direct the 
dust away from your face, toward 
the floor. 

* When using a disk, be careful 
to avoid sanding too close to trim, 


How to use our abrasives-selection chart 


This chart covers most types of 
jobs you're likely to encounter. 
Find the job you want to do and 
read across to locate the method 
you plan to use. Note that the 
grade recommended for hand 
sanding may differ from that for 
machine sanding. Where more 
than one type of abrasive is list- 
ed for a job, either is acceptable, 
but the first one is preferable. 
Some woodworkers may take is- 


bumpers, or any projection that 
might snag the edge of the disk. 

ө Don't start or stop a disk sand- 
er while it's in contact with the work 
surface. 

* When using any electrically 
powered sanding tool, be aware of 
where the electrical cord is at all 
times to avoid becoming entangled 
with it. 

* Don't use a disk pad at an 
rpm higher than is stamped on the 
pad. Buy only pads that have an 
rpm rating stamped on them. 

* Abrasive disks shouldn't over- 
hang the pad. If they do, you run 
the risk of tearing the disk quick- 
ly. Also, when you use a coated 
abrasive disk for automotive body 
repair, take care to sand depres- 
sions, moldings, lips, and heavy 
welds with the disk moving away 
from the work area. This prevents 
the abrasive disk from catching on 
its edge and tearing. 

ө Wear eye protection when us- 
ing an electric grinder, drill, or 
belt sander. It takes only one little 
chip in the wrong place to injure 
an eye. You should also wear 
gloves and a heavy canvas or leath- 
er apron while using an electric 
grinder. 

е When sanding wood, sand 
with the grain, not across the grain. 

€ Round off corners and edges 
of wood slightly so they won't 
stain lighter than the rest of the 
wood. us 


sue with the fact that, for wood, 
garnet isn't recommended over 
aluminum oxide [see “Sanding 
Secrets of a Pro," PS, March, 
"721, but experts at ЗМ who pre- 
pared this chart for us insist 
there's no significant difference 
in the finished product, regard- 
less of which you use. But alumi- 
num oxide is preferred, since it 
lasts longer. Let your own experi- 
ence guide your choice here. 


Garnet abrasive grains en- 
larged about 20 times were 
photographed with a scan- 
ning electron microscope at 
Grumman Aerospace Corp. 
in Bethpage, N.Y. Coarse 
garnet is on the right, fine 
on the left. The great dif- 
ference in grain size shows 
why you can't jump from 
rough sanding with a 
coarse-grade abrasive to fin- 
ish sanding with a fine 
grade: The gap's too wide. 


SANDING SYSTEM 


Orbital/straightline Belt, sleeve, 
Material and operation Hand or hand block pad sander ог drum sander Disk sander 
= ==р= 
Softwoods 9 
Heavy stock removal Al. ox., gar. 36- 60 Not recommended Al. ox. 50- 60 Al. ox. 36- 60 
Paint removal (stripping) Al. ox., gar. 36- 60 Not recommended А. ox. 36- 80 А. ох. 36- 80 
Moderate stock removal Al. 0x., gar. 50- 80 Al. ox., gat. 50- 80 Al. ox. 80-120 Not recommended. 
Finishing Al. ox.. gar. 120 - 180 М. ox., Ваг. 120 - 180 Not recommended Not recommended 
Hardwoods 
Heavy stock removal Al. ox, 36- 60 Not recommended. Al. ох. 36- 50 Al. ох. 36- 60 
Moderate stock removal А. ox. 50- 80 Al. ох. 50- 80 Al. ox. 50- 80 Not recommended 
Finishing А. ox., ваг. 100-150 Al. ox. 100 - 150 Not recommended Not recommended 
iron & steel 
Heavy stock removal Not recommended Not recommended Al. ox, resinbond 36- 60 AI. ox. fiber 24- 36 
Rust & paint removal А. ox., 36- 50 Not recommended Al. ox.resinbond 36- 60 Al. ox. fiber 24- 50 
emery cloth Ex. coarse 
Moderate stock removal Al. ox., 50- 80 А. ox., 50- 80 Al. ox. resinbond 50- 80 AI. ox. fiber 50- 80 
emery cloth Coarse emery cloth Coarse 
Preparation for priming А. ox., 80 - 100 Al. ox., 80 - 100 А. ox. resinbond 100 - 150 А. ox. 80-120 
emery cloth Medium emery cloth Medium 
Finishing А. ox., 150-220 М. ox., 150-220 М. ох, resinbond 180 - 240 Not recommended 
emery cloth. Fine emery cloth Fine 
Polishing А. ох. 220-320 А. ох. 220-320 Not recommended Not recommended 
Soft metals (aluminum, brass) 
Heavy stock removal Al. ох., 36- 50 Not recommended Al. ох. 50- 80 Al. ox. fiber 36- 50 
‘emery cloth Ex. coarse 
Moderate stock removal Al. ox., 60-100 Al. ок, 60 - 100 Al. ox. 80-120 А. ох. fiber 50- 60 
emery cloth Coarse emery cloth Coarse 
Light stock removal А. ox., 120-150 А. ox, 120 - 150 Al. ox. 120-180 Al. ox. 80-100 
emery cloth Fine emery cloth Fine 
Finishing AI. ox., SIC 180 - 220 А. ox., SiC 180-220 Not recommended Not recommended 
stearated stearated 
Polishing А. ох., 240-320 Not recommended Not recommended Not recommended. 
SiC waterproof 
Fiberglass & plastic 
Moderate stock removal 50- 60 SiC, al. ox. 50- 60 al. ox. 50- 60 А. ох. 36- 80 
Light stock removal SiC, al. ox. 80-120 SiC, al. ox. 80-120 SiC, al. ox. 80-120 А. ox., SiC 60 - 100 
Finishing 150-220 SiC, al. ox. 150-220 Not recommended SiC stearated 120.180 
Paint & varnish (wood) 
After sealer or primer SiC stearated 220 - 240 SiC stearated Not recommended Not recommended 
Between finish coats SiC stearated 320 SiC stearated 320 Not recommended Not recommended 
After final coat waterproof. 360 - 600 Not recommended Not recommended Not recommended 
Paint & primer (metal) 
Preparation for primer А. ох. 80-120 А. ох. 80-120 Not recommended Not recommended 
мы pene io SiC waterproof (wet) 360 - 500 SiC stearated 280 - 400 Not recommended Not recommended 
lacquer 
After primer prior to SiC waterproof (wet) 320 - 360 SiC stearated 240 - 280 Not recommended Not recommended 
enamel 
ee | 
Glass, ceramic & la (Lapidary) (Lapidary) 
Grinding & shaping SiC waterproof (wet) 120 Not recommended SiC waterproof 180-220 SiC waterproof 180 - 220 
Finishing SiC waterproof (wet) 120 - 220 Not recommended SiC waterproof 400 SiC waterproof 400 
Polishing SiC waterproof (wet) 400-600 Not recommended SiC waterproof 600 SiC waterproof 600 
Concrete 
Clean up Not recommended Not recommended А. ox., SiC 36- 50 sic 16- 36 
cloth (belt sander) 
SiC (walking drum 12- 20 
sander) 
Floor refinishing (hardwood) Walking drum sander 
Stripping Not recommended Not recommended Sic 16- 20 SiC (edger) 16- 20 
Intermediate sanding Not recommended. Not recommended Sic 36 SiC (edger) 60 
Final sanding Not recommended Not recommended sic 80 SiC (rotary 80-120 
polisher) 
Key and notes Г 


1. Al. ох. = Aluminum oxide mineral (brown color) 
2. SiC = Silicon carbide mineral (black color) 

3. Gar. = Garnet mineral (orange color) 

4. All numbers refer to abrasive grade suggested 


6. 


Stearated: abrasive covered with zinc stearate. Acts as a lubricant to prevent the paper from clogging up when sand- 
ing sticky surfaces, such as when smoothing varnish between coats. 

Waterproof: abrasive can be used wet or dry. But when used wet the water acts аз a flushing agent to keep it from clogging. 
Just dip the abrasive in water occasionally while sanding. Where it's impossible to use the waterproof paper the chart recom- 
mends, use stearated abrasive that’s two grades coarser. (E.g.: for 320 wet, substitute 240 stearated.) Wet abrasive is 
more aggressive—due partly to the fact that it has a resin bond that holds the abrasive grains more rigidly. 
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Van 


benc 


h/bed 


clears away for cargo 


By IRA GLICKSTEIN 


Here's an ingenious bench-bed unit 
you can build for your van. In its 
bed mode, it's a comfortable queen- 
size—60 inches wide and 76 inches 
long. As a bench, it provides seat- 
ing space for four adults or five 
kids, with ample storage beneath. 

Best of all, the unit won't inter- 
fere with your cargo hauling. As 
a bench, it sits along the left side of 
the van, leaving enough space for 
most loads. When you're carrying 
really wide objects, you can fold the 
unit flat against the van's side. For 
even more room, you can remove 
the whole thing by popping out four 
hinge pins. 

The dimensions of my design are 
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based on two standard-size foam- 
rubber cushions, each 76 inches 
long, 30 inches wide, and four in- 
ches thick. (I ordered mine from 
the Sears catalog.) I sliced one 
cushion down the middle and 
mounted the halves on two plywood 
panels, which I then hinged to- 
gether. When folded this unit forms 
the back of the bench. The uncut 
cushion (mounted on an unhinged 
panel) forms the seat. To use the 
unit as a bed, you just unfold the 
hinged cushion and lay it beside 
the uncut one. 

The box that supports the cush- 
ions is hinged at all corners so that. 
you can fold it flat or remove it. 
'The open doors of the box are used 
to support the second cushion when 


the unit is used as a bed. The back- 
board of the box is connected to the 
wheel well of the van with two car- 
riage bolts. Assembly and disas- 
sembly are easy, and the resulting 
bed and bench are sturdy and com- 
fortable. 

The following instructions are 
keyed to the construction drawings 
on the facing page. 

1) Mark and cut the two pieces 
of 34" plywood as shown. Sand and 
paint (or varnish) pieces A, B, C, 
D, E, H, and J. Round all corners 
of pieces I, L, and M, and sand 
very smooth so corners won't wear 
the upholstery. 

2) Join pieces B and C, and piec- 
es D and E, with hinges. (For ex- 
tra strength at critical joints—as in- 


Comfortable bench results when hinged 
half-size cushions are folded and used as 
backrest on full-size cushion. There's 
lots of storage space—even room for a 
portable toilet—under bench. 


Queen-size bed—for two adults or three 
kids (left)—is formed when two half-size 
foam cushions, supported by open doors 
of base, are placed beside full-size cush- 
ion. Hooks and eyes stabilize setup. 


dicated in diagram—I used 1⁄4” flat- 
head bolts and nuts instead of the 
wood screws that came with the 
hinges.) Fasten the barrel-bolt set 
to the doors (pieces C and D). 

3) Join pieces A and B, and 
pieces E and H, with hinges. 

4) Using spacers (G) as shown, 
fasten A and H to the backboard 
(piece J) with hinges. Use hinges 
with removable pins. Before drill- 
ing for the 1⁄4” bolts, try the pan- 
els in both the folded and unfolded 
positions to make sure that pieces 
C and D meet in both positions. 

5) Place the unit in the van 
against the left rear wheel well. 
Carefully drill two 16" or 5/8" holes 
(depending on size of bolts) 
through piece J and the wheel well. 
File the wheel-well holes square 
for carriage bolts. Bolt piece J to 
the wheel well and fasten with 
washers, lockwashers, and nuts on 
the inside of your van. 

6) Prepare the cushions: To 
slice one piece of foam in half the 
long way, use a serrated knife. Cut 
the fabric (I used denim) to fit 
the three pieces of foam (one 30” 
wide, two 15” wide). Leave plenty 
of fabric for stapling to the plywood 
underside. 

7) Cover the cushions: Lay out 
one piece of fabric, right side 
down. Place cushion on it. Spread 
contact cement on top of cushion 
near edges. Top this sandwich with 
plywood (piece I, L, or M). 
Stretch fabric over all sides of cush- 
ion and staple to the ply. Fold 
neatly at corners. Repeat for other 
two foam pieces. 

8) Hinge 15” cushions together 


byt} 2e 3]1— 20} 


MATERIALS NEEDED 


4! x 8' x %" plywood 
76" x 30" x 4" foam cushion (firm) 


2 sheets 
2 pieces 
Butt hinges (two pairs with removable 


pins) 6 pairs 
Strap hinges 2 pairs 
Barrel bolt 1 set 
34" or 55" x 2" carriage bolt, nut, 

washer, lockwasher 2 sets 
Fabric (45" wide) 8 yards 


14" flathead bolts (various lengths, to replace 
hinge screws), nuts, washers, T-nuts and bolts 
(2 sets), misc. nails, staples (or tacks), glue, 
hooks, eyes, etc. 


by attaching two hinges to the back 
of their plywood panels. 

9) Place 30” cushion atop the 
base unit in your van and push it 
against the van’s side wall. Mark 
where plywood underside of cush- 
ion touches base unit, front and 
back. Nail cleats (pieces F and K) 
to the plywood underside at the 
marked positions. Two T-nuts with 
removable bolts through the front 
of the base and into cleat K fasten 
the 30" cushion to the base unit. Шз] 


CLeaT F- LOCATE TO FIT 


AGAINST BACK PANEL 
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I WITH CUSHION 


For hauling cargo, cushions detach and 
base folds (photo at left); all joints are 
hinged. If you want to take cushions 
along for bench or bed setup, store with 
hooks (sketch above). 


To remove unit (except back panel), you 
take out four hinge pins. Nearly full 
width of van is restored. (Cutout in base 
gives access to storage while unit is set 
up as bench or bed.) 


E H 
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STORED 
[si POSITION - 
PLAN SECTION 


6 


Watch it, fella. You're about to reach 
for the wrong hammer for striking that 
brick chisel. Never strike a metal tool 
with a nail hammer—the face could chip. 
Grab the hand-drilling hammer (small 
sledge) that's designed for such jobs. 


Hereare the basic sets for any home shop 


Striking 
and 
struck 
tools 


For safety's sake—and the 
best job—choose the right 
hammer for each thing you hit 


By ALLEES 


When the Hand Tools Institute 
proposed an article on the safe use 
of hammers and the metal tools you 
hit with them, I agreed that PS 
can't review basic cautions often 
enough: Always wear safety goggles 
when striking metal against metal. 
And never use a nailing hammer for 
striking any metal tool (the ex- 
ception would be wood-handled 
chisels, which usually have a lead 
cap for hammering). 
“But for variety’s 


sake, this 


HAMMERS. Five types will cover all routine household jobs 


time,” I said, “let’s show the basic 
sets of both hammers and struck 
tools that should be in any home- 
maintenance workshop. A home- 
owner is more likely to use the 
right combination if he has the right 
selections to choose from." The in- 
stitute polled its member manufac- 
turers for us and came up with the 
recommendations below. 

Start with medium-weight (16- 
Oz.) nail and ball-peen hammers. 
The relatively soft face of the nail 
hammer is designed for the rela- 
tively soft common nail. Never use 
it for punches or metal chisels— 
those jobs are for the ball peen, 
which is also intended for shaping 
unhardened metal and for riveting. 

Continued 


I ONES 
STRUCK TOOLS. Start with this set and add to it only as 


(left to right): magnetic tack hammer, hand-drilling hammer, 
half hatchet, 16-oz. ball peen, and a 16-oz. nail hammer. No 
matter what the hammering job, HTI recommends that you 
guard against flying fragments with goggles (right). 
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special needs arise. Left to right: woodsplitting wedge, star 
drills for masonry, selection of punches, nail sets in two sizes, 
all-steel wood chisels, and cold chisels in two widths. Ham- 
mer shown can be used with all except the wedge. 


Let a new remote control answering computer 
free you from your next telephone call. 


Ford Code-A-Phone 


It's a telephone answering computer. The 
Ford Code-A-Phone 1400 has the first large- 
scale integration of solid-state componentry 
—a major change in telephone answering 
systems since the first mass consumer models 
appeared five years ago. This means more 
features, lower cost and greater dependability. 
Here are some of its exciting features: 

Forget about tapes There are no tapes to 
buy. The Ford unit has a special polymer- 
based magnetic tape that will record over 
25,000 phone calls without replacement. 
That's over five solid years of use. There are 
no cassette tapes to buy, wear out or replace. 

Forget about microphones When you want 
to change or record your message, just press a 
red button, record your message and let go. 
The message (any length up to 20 seconds) 
will record and be immediately ready to play: 
back since the message tape does not have to 
recycle. There are no separate microphones or 
level controls since the built-in microphone 
automatically adjusts to your voice. 

Forget about touching it You can adjust 
your unit to answer on either one or four 
rings. When the unit is set on four rings and 
you reach the phone before the 1400 answers, 
you will not activate the unit. But let us say 
you're outside or indisposed. No problem. 
Code-A-Phone will automatically answer after 
four rings. This means that your unit can 
always be "alive" in the four-ring position so 
you never have to remember to set it when 
ever you leave your home or office. 

Forget about going home Just bring your 
optional remote control pager with you. If 
you want your messages while you're on 
vacation or away, call your number and the 
coded pager will remotely signal your unit to 
play back all your messages 

Forget about service If you've owned a 
telephone answering device for more than a 
year, there's a good chance that it's been in 
for service at least once. The Code-A-Phone, 
however, is solid state and built with the same 
heavy duty components used in commercial 
units. It should dependably stand up to years 
of heavy usage. (Ford Industries is the world's 
largest supplier of telephone answering 
equipment for the Bell system.) If service is 
ever required, there are over 200 authorized 
service centers plus a service-by-mail center. 
There's also a toll-free “Help-Line” number to 
call 24 hours a day for advice or suggestions, 
and your unit has a limited ninety day parts 
and labor warranty. 


The entire printed circuit-board with its 
integrated circuits is easily replaceable and 
contains the "Brains" required to control the 
audio amplifier and tape transport system. 


PLENTY MORE FEATURES 
Code-A-Phone has a monitor feature—you 
can listen to the caller leave his message and 
pick up the phone to intercept the call. If you 
want to skip over a message on the tape, just 
tap a button and it fast-advances to the start 
of the next call. It has a selectable erase 
feature that lets you erase a specific message 

or the entire tape if you wish. 

KNOW HOW MANY CALLS 
With other answering machines, you never 
know how many calls you receive until you 
play them back. With Code-A-Phone you have 
a call counter—a device that displays the exact 
number of calls you've received when you 
arrive home. If you now own another answer 
ing machine, you can really appreciate this 


Hold the small pocketsized remote-control 
pager up to any telephone in the world and 
you can playback all your messages. 


Code-A-Phone is the first really versatile 
answerer that works equally well at home or 
in the office. It's perfect for the busy or 
working housewife who spends little time at 
home. And, if she's home and just plain busy 
when the phone rings, she can always call 
back later without offending the caller. 

The executive can now leave his office, call 
from the field and get all his messages. An 
inefficient operator at a telephone answering 
service may offend your customers by putting 
them on hold. Code-A-Phone, however, takes 
your message quickly—without delay. 

There are very few people who haven't left 
a message on a telephone answering machine, 
and callers really appreciate the convenience. 

NO PHONE COMPANY TARIFFS 

Code-A-Phone is equipped with an FCC- 
registered interconnect device so your unit is 
actually welcome on your phone line. The 
1400 comes with a four-pronged plug so you 
just plug it into your phone jack. If you 
don't have a phone jack, just call your phone 
company and tell them you are purchasing an 
approved Code-A-Phone and that you want a 
four-pronged jack for your phone. They'll 
know exactly what you want and charge you 
around $12 for the installation, depending on 
where you live. If you have a multi-line 
phone, they can install a jack to tie into any 
or all of the lines you wish. There are no 
additional monthly charges. 


1400 answering computer. 


STANDING BEHIND A PRODUCT 

JS&A lets you use the 1400 in your home 
or office for one full month. Use it to screen 
your calls, take messages while you're gone or 
as a back up system when you're busy. Use 
the remote pager and retrieve calls while 
you're out. See how easy it is to change the 
message in seconds, and see how much it 
uncomplicates your life. Use it under your 
everyday conditions at home or at your office 
and then decide after one month whether or 
not you want to keep it. If you decide to 
keep it, you'll own the best. If not, return 
your unit for a full and prompt refund. There 
is no risk. Even if you already own a phone 
answerer, it would pay for you to see how 
much better the Code-A-Phone performs. 

JS&A is America's largest single source of 
space-age products and a substantial company 
—assurance that your purchase is protected. 

The Code-A-Phone comes in two models: 
the Remote Contro! unit for $259.95 called 
the 1400 and the same unit without the pager 
but with all the other features for $179.95 
called the 1200. Simply select the unit you 
want and send your check for the correct 
amount to the address shown below. Credit 
card buyers may phone in their orders by 
calling our toll-free number below. (Illinois 
residents add 596 sales tax.) There are no 
postage and handling charges. 

By return mail, you'll receive a Code-A- 
Phone complete with all connections and 
instructions (extra pagers are available for 
remote unit) plus your ninety day limited 
parts and labor warranty. The unit measures 
3%"'x B'^"x 12" and weighs six pounds. 


Code-A-Phone compares to units that sell for 
much more but do not have the simplicity 
and the advanced electronics. Don't be con- 
fused. Code-A-Phone is the finest telephone 
answerer you can buy at any price and is 
years ahead of all other conventional systems. 


JS&A gives you everything you could 
possibly expect from a telephone answering 
system: 1) A unit years ahead of every other 
unit at a very reasonable price. 2) A service 
network that covers the United States with 
repair centers and free telephone assistance. 
3) The chance to buy a unit in complete 
confidence, knowing that you may return it 
without being penalized with a postage and 
handling charge if it's not exactly what you 
want. You can't lose. 

Computer technology has even touched the 
telephone answerer. Now is the best time to 
get the finest system available. Order your 
Code-A-Phone without obligation, today. 


5) IN NATIONAL 
C AN SALES 
GROUP 


Dept. PS Опе JS&A Plaza 


Northbrook,!ll.60062 (312) 564-9000 
CALL TOLL-FREE.... 800 323-6400 
In Illinois call ........ (312) 498-6900 
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Introducing a Unique New | | 


WATER | 
DISTILLER 


* Compact (6 x 9"') (3% Ibs.) 
Stainless Steel 


« Automatic Operation 
Distills 11 to 12 gal/day 
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(Shown minus inlet, residue 
and distillant tubes.) 


| The new HOME STILL™ model | 

| #400 is engineered to the highest | 
standards to produce pure drink- 

| ing water for you and your | 
family. Fast and efficient steam 

| distillation process removes o- | 
dor, taste, chlorine, fluoride, 

| metallics and pollutants. 


| ког turther intormation and the name of al 
1 nearby distributor, please mail coupon or [| 
write to: 


HOME STILL, INC. © 
Box A Ceo 
Bismarck, ND 58501 


Please rush me literature on the 
HOME STILL™ model #400. 


Address 
City 
County 
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State Zip 
O Dealer & Distributor Inquiries Invited 


Striking and struck tools 


[Continued] 


Firewood for fall? Now's the time to 
split it for seasoning. The ideal tool is 


this woodchopper's maul, which has 
both cutting edge and blunt striking face. 


А 3-Ib. hand-drilling hammer (or 
small sledge) is right for most met- 
al striking tools: star drills, cold 
chisels, brick chisels—and for hard- 
ened masonry nails. 

A 3%” half hatchet is for split- 
ting kindling and driving wooden 
stakes; its blunt face can also be 
used for driving nails. The tack 
hammer is for light fastening. 

HTI next recommends a 20-oz. 
ripping hammer, to help with rough 
work and prying jobs; then get a 
soft-faced mallet—plastic, hard rub- 
ber, wood, or rawhide—for gentle 
tapping of surfaces that might be 
dented by a metal hammer. 

For heavier work, such as driving 
fence posts or breaking up con- 
crete or stone, you'll want an 8-Ib. 
sledge. And if you do much mason- 
ry work, buy a 24-oz. brick hammer. 

If you do a lot of wood splitting, 
use the maul shown above. Keep its 
wedge end fairly sharp and you can 
split small-diameter logs with one 
well-placed blow. On larger logs, 
this blow will create the notch for 
driving in a splitting wedge with 
the maul's blunt end. The familiar 
double-bit axe is dangerous (unless 
you've mastered it)—and less ver- 
satile. The single-bit axe (314-lb.) 
is safer and also gives you a blunt 
end. But an axe's blunt end, un- 
like the maul's, isn't hardened 
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enough to drive a splitting wedge. 
As with the hand hatchet, this 
blunt end is meant for driving 
wooden stakes or nails. 


Choosing what to hit 


Struck tools perform a variety of 
jobs such as chiseling lumber, split- 
ting firewood, cutting brick, drill- 
ing masonry, punching holes, or 
shearing rivets and bolts. But 
there’s a tool designed especially 
for each of these jobs, and you 
shouldn’t force another tool to do 
a task for which it’s not intended. 
Your starter set of struck tools 
should include: 

* A pair of cold chisels, 3$" and 
34", for cutting and shaping any 
metal softer than the cutting edge 
(cast or wrought iron, bronze, cop- 
per). Don't use them on stone or 
concrete. When sheering bolts, use 
a cutting edge twice the bolt's di- 
ameter. 

Ф А set of punches (usually 
three) for marking and punching 
holes in metal and other material, 
and for driving and removing pins 
and rivets. Buy the center/prick/ 
solid punch trio first; you can add 
pin, drift and backing-out punches 
later, plus a rivet buster. 

© A pair of star drills, 14” and 
1", for cutting holes in masonry; 
you rotate the drill slightly after 
each blow. 

Ф A pair of all-steel wood chis- 
els, %” and 1", for rough heavy- 
duty cutting that would ruin the 
edge on your woodworker's chisels. 

© A 5-Ib. wedge for splitting logs, 
kindling, staves. (Never use an axe 
as a substitute for a wedge.) 

© Nail sets: Start with 2/32"; 
then add 1/32" and 1/8" sizes, for 
countersinking nails. 

For specialized jobs around 
home, HTI suggests you consider 
the following additions: the brick 
chisel shown in a photo; a floor 
chisel for rough-cutting wood; var- 
ious mason’s chisels for trimming 
block or cutting stone. All of 
these should be struck with a hand- 
drilling hammer or sledge. us 


A newly-revised version of HTI's best- 
selling handbook, Striking and Struck 
Tool Safety (earlier editions sold over 
200,000 copies), is just off the press. 
Correct use of each tool—and the dan- 
gers of misuse—is demonstrated in text 
and cartoons. A special section covers 
redressing of cutting edges on axes, 
hatchets, chisels, wedges, and star drills. 
It's 50€ from Hand Tools Institute, 331 
Madison Ave., N.Y., N.Y. 10017. 


For more living space 
in your home 


enclose 
a porch 


By RICHARD STEPLER Dutch Colonial 
home's enclosed 
Walling in an existing porch is prob- Porch ^ (above) 


doesn't look like an 


ably one of the least expensive and Bidar? Use Of SIE 


most attractive ways to enlarge your ~ А 
home. That’s because: ЕЯ m pis 

* You don't have to build a new inal maintain archi- 
roof—just use the existing one. Do  tectural integrity of 
add insulation, however, since the  thehouse.Construc- 
new living space, unlike the porch, tlon starts (right) by 
will be heated. raming in new ex- 

€ The same goes for the founda- terior walls. 
tion—but, again, insulate. 

* You've already got one wall 
framed in, too: the house's former ex- 
terior wall. If it wasn't adequately 
insulated, you'll add to the bonus of 
more living space by fully insulating 
the three new exterior walls. 

* You don't discard the old siding. 
Carefully remove and reuse it, along 
with new matching siding. Even a win- 
dow was reused here. 

Facing the porch with materials 
that match the rest of the house is an 
aesthetic plus, too. This is one addi- 
tion that won't look “stuck on.” 

In the house shown, a seldom-used 
eight-by-26-foot side porch was re- 
cycled to become an eight-by-20-foot 
TV room, plus a compact six-by- 
eight-foot spare bedroom for guests. 

Construction is simplified since 
you're working under the weatherproof New exterior walls (above) got 31/4” batt 
shelter of an existing roof. We blew insulation, vapor barrier, then 1” sheet- 
vermiculite into the space above the rock. Avoid taping and finishing Sheetrock 
porch ceiling via holes cut into the pne сеа I Wi зы кы Саа 
siding at each end of the porch. Ап ing. We chose Georgia-Pacific’s Valley 
ктык. бое iea-formmáldéhy de foam, Forge Liberty Antique Birch paneling for 
such as Rapco-Foam, injected through the TV room, and Carousel Whipped Cream 
holes from inside the house or in the Paneling for the bedroom. 
porch ceiling [PS, Sept. ’75]. 

We avoided a cold, hard slab floor— 
the bane of most enclosed porches— 
by cementing two-inch rigid foam to 
the top of the slab, topped with hard- 
board underlayment. Then we installed 
carpet padding and wall-to-wall car- 
peting. This brought the porch floor 
even with the adjoining living-room 
floor. usi 
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Mid-size 


outboards 


—PS tests new 
Japanese contenders 
against U.S. brands 


The new imports show 
they can perform on a 
par with the old standbys 


By BOB STEARNS 


The introduction this season of 
two new complete lines of Japa- 
nese-made outboards is sure to raise 
the question: How do they compare 
with the long-established U.S.- 


made engines? To answer that ques- 
tion, we tested the 25-hp-class mod- 
els, which are representative of the 
lines, and of interest to the larg- 
est number of readers. (Testing all 
the new engines would have been 
impractical.) 

The two engines we tested 
against comparable U.S. engines 
turned out to be excellent perform- 
ers. Judging from our tests, we 
think they will become significant 


Test setup for outboard runs is shown as 
author tests the Mariner 28. Water speedome 
ter is at left and fuel gauge is at right. Inset 
shows Mariner 28 powerhead with cover off 


challengers in the U.S. market- 
place. 

The two new makers are Mariner 
and Spirit [PS, Feb.]. They were 
tested against Chrysler, Mercury, 
and Evinrude outboards—the en- 
trenched U.S. makes. 

Only three of the engines are 
nominally 25-horse models—Chry- 
sler, Evinrude, and Spirit. We also 
included the Mariner 28 and Mer- 

Continued 


ALFA ROMEO 62:75 all models w/carbs 
AMC PACER 75-76 covers all models 
AUDI-20, 80, 90 66-72 covers all modeis 
AUDI 1001$ 70:76 covers all models 
AUDI FOX 73:75 covers all models 
AUDI FOX 76.77 covers all models 
AUSTIN AMERICA 6871 covers ali 


AUSTIN HEALEY 100/6 & 3000 56-68 all mdis 
AUSTIN HEALEY SPRITE 5874 covers all models 
AUSTIN MARINA 73-74 sedan and GT coupe 
BARRACUDA & CHALLENGER 65-72 ali models 
BLAZER, CHEV 59-77 for all 2 & 4 wh! dr mdis 
BMW 1600- 2000, 2002 59-75 all models inc Tii 


models 


BMW 2500, 2800, 3.0 all mdis inc Bavaria & CS 
BCAT, MERCURY covers all models thru 76 
ONCU, FORD 66.73 all 2 & 4 whi drive models 
МСК 55-75 covers all models 
ICK 6668 factory man. all mdis 

BUICK 71-74 factory man. all mals 


BUICK 75-76 factory man. ай mdis 
CADILLAC 6163 factory manual 
CADILLAC 67.70 factory manu give year 
CADILLAC 71-74 factory manual . - . give year 
CADILLAC 1975 supplement to 74 shop manual 
CADILLAC 1976 factory shop manual 


CADILLAC SEVILLE 1976 factory shop manual 
CAMARO all inc SS, Rallye, Sport, 228—67.74 
CAMARO 75.76 covers ali models 

CAPRI 70:74 for al 4 & V6 models 
CAPRI 75-76 covers all models inc Capri Ii 
CHARGER 67.70 for all models inc 500 & R/T 


CHARGER 71.75 covers all models 
CHEVELLE 64:77 inc Monte Carlo, El Camino 
CHEVETTE 76-77 covers all models 
CHEVROLET 32-54 tune & service all 6 & Vds 
CHEVROLET 55.67 inc Impala, Bel Air 
CHEVROLET 68-76 all full sie models 


CHEVROLET 65-71 factory manual 
CHEVROLET 72.73 factory manual 
CHEVROLET 1974 factory manual 
CHEVROLET 1975 supplement to 1974 manual 
CHEVROLET 1976 supplement to 1974 manual 
CHEVROLET 1977 factory manual 

CHEVY 11 62-77 covers all 6 8 V8 models 


CHEVY PICK-UPS 7075 all models to 3/4 ton 
CHEVY VANS 67.74 all models and GMC vans 
CHRYSLER 55-71 covers all models 
CHRYSLER 71-74 factory тап. give year 
CHRYSLER 75.77 factory тап give year 
CITROEN 10, DS 67-73 for all mdls 19, 20, 21 


COLT, DODGE 71-75 covers all models 
COMET 71-76 covers all 6 & VB models 
CORONET, DODGE 71.75 covers all models 
CORVAIR' 6069 covers all models produced 
CORVETTE 57.64 covers all models 
CORVETTE 65:71 covers all models 


CORVETTE 72.76 all 327, 350, 427, 454 models 
CRICKET PLYMOUTH 70:73 also covers Avenger 
DART, DODGE 65.67 covers all models 

DART & DEMON 68.76 covers all models 
DATSUN B210, 1200 68:74 covers all models 
DATSUN 2402/2602 70-74 covers all models 


DATSUN 
DATSON 
DATSUN 


give year 
„вме year 


give year 
give year 


give year 
give year 


510 68.73 covers all san & wagon mdls 
610, 710, 68.76 covers all models 
1600/2000 SPL & SRL 311 sport 
DATSUN PICK-UP 70-74 covers all models 
DATSUN 620 75.76 "i| Hustler’ pickup 
DODGE 551 includes Monaco, Polara 

DODGE 72.75 for all Monaco & Polara models 


CHILTON AUTO REPAIR 70.77 for all American tar 
CHILTON AUTO REPAIR 68.75 Reg. $12.95. Special 
CHILTON AUTO REPAIR 66-73. Reg. $10.95. Special 
CHILTON AUTO REPAIR 65.72. Reg. $10.95. Special 
MOTOR'S AUTO REPAIR 71-77 all American cars 

[CHILTON AUTO REPAIR 54.63 for all American cars 


WIRING DIAGRAM MANUAL 7075 all U.S. cars 
2 А/С MANUAL ail 70-76 


FLAT RATE MANUAL 1976 for all U.S. cars 
FLAT RATE MANUAL 66-75 U.S. cars for all repairs 


TRANSISTOR IGNITION SYSTEMS covers them all 
HOW TO TUNE YOUR CAR good for all cars 
BASIC REPAIR & TUNE-UP GUIDE by Harold Glenn 
BASIC AUTO REPAIR MANUAL a must item, Petersen 
BASIC BODYWORK L PAINTING 

BASIC CARBURETORS FUEL SYSTEMS 


BASIC ENGINE HOTRODDING 
BASIC IGNITION & ELECTRICAL SYSTEMS 
BASIC AUTO TROUBLESHOOTING for all cars 
BASIC TOOLS what to buy & how to use it 
BRAKE SERVICE GUIDE for repairing all makes 
HOLLEY carbs, а! 2 & 4 bbl, tune & repair 


ROCHESTER carbs, all inc 4MV Quadrajet 
50, SU-HITACHI carbs, tuning rebuilding 
STROMBERG CD & COSE carbs Tune & repair 
WEBER carburetors, tuning & rebuilding al 
FUEL INJECTION MANUAL all gas & Diesel makes 
MINOR AUTO BODY REPAIR step by step how to 


AUTO BODY REPAIRING & REPAINTING 

GLASS FIBER AUTO BODY construction & repair 
PRACTICAL ENGINE REPAIRING how to do it right 
ENGINE SWAPPING "latest how-to information 
[AUTOMOBILE ENGINE REBUILDING 

ELECTRICAL SYSTEMS inc. tapes & radios 

WoW TG CUT CAR COSTS buying, fixing, running 
MORE MILES-PER-GALLON GUIDE. how io get it 


It pays to know your car inside-out. 
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0673. 


$9.75 


0024.517.95. 
0025.17.95 


0026-$20.95 


0001- 


$8.95 


0013.510.95. 
001251395 


8628 $14.95 


0674. 
8423. 
9692. 
9557. 
8331. 


an2 
0333- 
8360. 


0870. 


$75 
$6.95 
$8.95 
$895 
$6.95 


$6.95 
36.95 
$6.95 
$250 
$8.95 
$6.35 


0022-$10.95 
0023-$12.95 
9151-514.95, 


9412- 
8734- 


$795 
$8.95 


9415-515.95, 


8187- 


8200. 
8201. 
1145. 


$6.95 


$7.95 
$7.95 
$8.95 


0020:19:95 


322.55 


$9.95 


- $7.95 


$6.95 


- 56:95 


$9.95 
$9.95 
$9.95 


$9.95 
$8.95 
$6.95 


- $6.95 
37.95 


1775- 
1773. 
1772- 


$8.95 
$6.95 


FE] 
$7.95 
55:95 


5650-14-95 
1762-$1/.%5 


0979:514:95 


8726 


9622. $ 


0381- 
1m2- 
1707. 
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PROFESSIONAL WRENCHES & TOOLS 


Your car can run better, last longer and get better gas mileage. 


105 smart to know how to fix it, tune it, and keep it 
running right. In today’s economy more people than 
ever before see the logic in servicing their own cars. 
The TOTAL SERVICE MANUAL for your car will show 
you how you can do everything from basic adjust 
ments to major repairs. 


TOTAL SERVICE MANUALS 


DODGE RAMCHARGER 74.75 covers all models 
DODGE PICK-UP 68-75 covers all models 

DODGE VANS 67-77 all 100, 200, 300 mdls & Piym. 
DUSTER 70-76 for all models inc. Scamp 
FAIRLANE 6270 covers all models 


FALCON 60.63 all models 

FALCON, FORD & 6470 covers all Seyi models 
FALCON. FORD VB 65-71 covers all V8 models 

ПАТО тоз 

FIAT 124 67-75 sdns, sta wins inc TC, spcl 


FIAT 124 SPORT 66-75 for coupe & spider тёз 
FIAT 128 69-75 all models inc. SL, Rally 

HAT 131 75.77 covers ай models 

FIAT 850 64.74 all sedan, coupe, spider тёз 
FIREBIRD covers all models—67-74 

FORD inc Galaxie, LTD, Custom XL—55.67 

FORD 68-76 inc Galaxie, LTD, Custom & wgns 


FORD 69-73 factory man. all тіз . . give year 
FORD 74-76 factory man. all mdls ёе year 
FORD 1977 factory manual for all models 
FORD COURIER 72-75 covers all models 

FORD PICK-UPS 70-75 for al! models to 3/4 ton 
FORD VANS 66:77 Econoline, 190, 200, 300 тёз 


7118. $8.95 
9640. $9.95 
8742- $9.95, 
1201- $9.95 
0675. $7.95 
1149. $955 
0872. $6.95 


0003.14.95 
0012-518 95, 
8721552975 
0879- $7.95 
8205- $735 
204. $7.95 
GRANADA 75-76 factory mancal give year 0008:518.95 
GREMLIN & HORNET 70-74 all 6 & VB models 

HONDA 350, 600, 2—21 models 

HONDA CIVIC 73.74 for all models except СҰСС 

HONDA CIVIC CVCC 7576 

INTERNATIONAL SCOUT 67.73 800, A, B, I| mdis 
INTERNATIONAL 62-75 tune & maintain all mdis 


JAGUAR 4861 for XK120, 140, 150 & Mk B, 9, 10 
JAGUAR 55.69 són mds 24, 34, 38, 240, 340 
JAGUAR E-type 61-72 covers ali 6 cyi models 
JAGUAR XJG 68.75 covers all 42 models 
JAGUAR V12 72-74 for all E & XL models 
JAVELIN & AMX 68-71 covers all mals inc 


JEEP 50.65 4 cyl. 6 cyl sta. wagon & trucks 
JEEP 66-74 Wagoneer, Cherokee, Commando 
JEEP UNIVERSAL 

JEEP 53:76 for ай C13, C15, CJ6 models 
LANDROVER 59:76 ali 2, 24, 3 models 
LINCOLN & MERCURY $570 covers all models 


LINCOLN 69-73 factory shop manual give year 
LINCOLN 74.76 factory shop manual “give year 
MATADOR, AMC 71-74 covers all 6 & VB models 
MAVERICK 70-72 covers V8 302 CID models 
MAVERICK 6971 6 cyl, 170, 200, 250 cu. in. eng. 
MAVERICK 73-76 all 6 & V& models, inc. Comet 


MAZDA RX-2 7073 covers sedan & coupe mals 
MAZDA RX-3, 100 70-74 covers all models 
MAZDA 


sst 


9769-5115 | 
8207- 57.95 | 
9806-51295 
0509. $6.95 
1254- $995 | 
1149. $9.95 


0004.14.95. 
0015-518.95. 
8190. $6.95 
$6.95 
$595 


72:75 covers all models 
1800 674 covers all models 
1 190 59.68 B, C & 200 models 


577 190%, 1908, 3000, 600 
220 59.65 ‘covers all тїз 
68-72 тїз except Diesel 
63.68 inc. 2305 В SL 
65-68 covers all models 
69.72 covers all models 
MERCEDES. 68-72 covers all models 
MERCEDES-BENZ V8, 280, 300, 350, 450 mdis 
MERCURY 6973 factory manual ive year 
MERCURY 74:76 factory manual Еме year 
MG MIDGET 58-74 covers all models 


MGA & MGB 55.69 1500, 1600 & twin cam 
MGB, MGBT 62.74 covers roadster and coupe 
MGC’ reprint of factory manual 


IVICE MANUALS 

AUTO RESTORATION "GUIDE biggest ever publish 
AUTOMOBILE RESTORATION GUIDE for ali cars 

CAR INTERIOR RESTORATION useful for all cars 
RESTORATION ANTIQUE & CLASSIC CARS 

RESTORATION BOOK, Petersen's. Very complete 

SMALL ENGINE SERVICE MANUAL for all 1 cyl. eng. 9419- 
SUPER catalog of саг parts .... name it & 

Road Atlas for all states. b Cana 


DESIGN & TECHNICAL BOOKS 


INTRODUCTION TO TUNING 
BYPASS EMISSION CONTROLS 7177 CM car 
CHEVY heavy duty racing paris guide 

CHEVY 327510 engine, racing parts, & perf. 


CHEVROLET RACING ENGINE how to build 
CHEVY PERFORMANCE GUIDE 302 to 496 engs 
SMALL BLOCK CHEVYS, How to hotrod 
CORVAIR ENGINES, How o hotrod 

GUIDE TO CORVETTE SPEED 53 to 74 tuning 
FORD PERFORMANCE GUIDE 289 to 429 engs 
TUNING FOR SPEED: TUNING FOR ECONOMY 
TURBOCHARGERS, How to select & install 
AUTO AERODYNAMICS engineering fundamentals 


BUILDING A RACE CAR picture by picture 
HIGH PERFORMANCE WITH FUEL INJECTORS 
RACER'S COMPLETE REFERENCE GUIDE 

HOW TO MAKE YOUR CAR HANDLE street/track 
RACE CAR engineering & mechanics 

RACING CAR complete design & 

WANKEL ENGINE most complete boo 

KARTING only complete book available 


socket set .. 41 pes 3000528.95 

ket set ..:22 pes. 4 to 19 mm 3001-$19.95 
INCH ratchet socket set. .22 pcs. .3/16 10 3/4 in. 3002-$19.95 
METRIC open end wrenches . 10 sizes ..8 to 19 mm 3008- $4.95 
INCH open end wrenches . . 10 sizes . .5/16 to 7/8 in 3011- $4.95, 
METRIC hex key set..7 sizes..i5 to 6 mm . 3013. $250 


TOTAL SERVICE MANUALS are digests of official 
factory manuals. Each is carefully written to be under. 
stood and used by the car owner himself. Illustrated 
with hundreds of photos and diagrams. Clear and easy 
to follow yet so complete and detailed they are used 
by professionals. 


Telephone orders (516) 676-8043 


MUSTANG 6 65-72 covers 200 & 250 engines 
MUSTANG VB 65-73 covers all models 
MUSTANG || 7476 covers all models 


NOVA 6 69-75 covers all 6 cyl models 
NOVA VB 69-75 covers all 8су! models 
OLDSMOBILE covers all models—55-74 
OLDSMOBILE 75-77 factory man .. give ye 
OPEL KADETT 62-73 1000, 1100, 1200 models 
OPEL KADETT 67-73 1500, 1700, 1900 тз 


OPEL 1900 MANTA 7074 covers all coupe тїз 
OPEL GT 68-73 covers ай 1900 models 
PEUGEOT 304 covers all models—7073 

UGEOT 404 60-75 covers all models 

UGEOT 504 68-74 covers all models inc diesel 
PINTO 70.73 covers ай models 


PINTO 74-76 covers all models 
PLYMOUTH inc Belvedere, Fury, GIX—55-71 
PLYMOUTH 72.76 Fury, Vip, Gran, Suburban mdis 
PONTIAC inc Catalina, B'ville, | Ventura—55-74 
PORSCHE 911 64-69 covers all models 
PORSCHE 911 70:73 covers all models 


PORSCHE 911 7476 all models, except turbo 
PORSCHE 912 65.69 with 1582cc engine 
PORSCHE 914/4 70.75 1700, 1800, 8000 таз 
RAMCHARGER, TRAILDUSTER 74-75 ‘ali models 
REBE! 67-70 covers ай 6 Е VB models 
RENAULT 8, 10 62.72 covers all models 


RENAULT 15, 17 эп TL. TS models 7126 
L SATELLITE 68-73 all models 

6674 covers all V4. models 
69-74 covers all models inc fuel inj 

99 75.76 covers all models. inc EMS 
SUBARU 7074 cover al Ff, C. GL. DU mals 


SUNBEAM ALPINE 55.56 MKI, 2, 3. 4 & Rapier 
TEMPEST, GTO, LE MANS 68:73 all models 
THUNDERBIRD 69.73 factory man. give year 
THUNDERBIRD 74-76 factory man. give year 
TORINO 68:75 ӘП models inc Elite, Ranchero 
TOYOTA CARINA 71-74 covers ali models 


TOYOTA 
TOYOTA 
TOYOTA 
TOYOTA 
TOYOTA 


0006.514.95 
0017-518 95 


CELICA 70:74 ST & СТ w BR & 18RC eng 
CELICA 75-77 covers all models [7 
COROLLA 68:74 covers all models 

CORONA 68-76 all 4cy| mdis inc Mark I 
CORONA Mk 2 72.74 for all 6 cy mdis 
TOYOTA HILUX 70-74 for ай pickup models 


TOYOTA LAND CRUISER 66-74 covers all models 
TRIUMPH STAG 7074 

TRIUMPH SPITFIRE 62.74 all models Mk LV 
TRIUMPH TR2, ТЕЗ, TRA 52:67 covers all models 
TRIUMPH TRS, TR& 67-74 all тїз inc TR250 
TRIUMPH TRY 


VALIANT 63-67 covers all models 
WT 68.76 all mdis inc Scamp, Signette 

VEGA 7071 covers ali models 

VEGA 7273 all 140 CIO & СТ 140 CIO models 

VEGA 74-75 covers all 4cylinder models 

VEGA 7677 covers all models 


VOLKSWAGEN BEETLE 61.76 all models inc KG 
VOLKSWAGEN RABBIT, SCIROCCO 74-75 
VOLKSWAGEN 61-75 camper transporter 
VOLKSWAGEN 62.73 Saback, fastback type 3 1600 
VOLKSWAGEN 411 68.72 4il, L, E, & LE тз 
VOLKSWAGEN 412 all models — 71.3 


VOLKSWAGEN DASHER 74.76 covers all models 
VOLVO 120 61-70 all тз inc 122, 12367, 130 
VOLVO 142, 144, 14$ 66.74 covers ali models 
VOLVO 164 685 эй! models inc fuel injection 
VOLVO 240 75.76 for all 242, 244, 245 mdls 
Visit our new retail store at 139 E. 47th St. N.Y. 
= - 
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181 Glen Ave., Sea Cliff, N.Y. 11579 
PLEASE PRINT OR ТҮРЕ NAME AND ADDRESS — 168 


pue 


Name 


ity 
Estate 


г 
ГЕ 


charge 
Ec american Express 


Bese 


number 
Е BOOK NO. 


zip 
rders (516) 676-8043 


1 enclose full payment ^ — phone 
Books 


C] Bankamericard 


шү [PRICE EACH 
$ 

$ 

s | 
NYS. residents 
add B% sales tax, 


TOTAL 


ls 
d 
d 


$ 
postage/handling |$ 
TOTAL |$ 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


cury 20. The Evinrude and Johnson 
are identical, so our figures are 
valid for both. 

The test conditions were stable— 
and close to those actually exper- 
ienced by the average recreational 
boatman. I conducted all the tests 
on the same boat, followed the same 
testing procedures, and used the 
same test equipment. Even the 
gross weight of the boat varied only 
slightly from test to test. 

The test hull was a 15-ft. 6-in. 
semi-V (model 16 SVHD) built 
by Delhi (Terry Bass Boats) Man- 
ufacturing Co. Empty hull weight 
was 295 lb. The manufacturer's 
stated weight of the test engines 
(all manual-start models) varied 
from 94 to 105 Ib. Gross weight 
of the entire rig with two people, 
gas, and test equipment varied from 
795 to 815 Ib. 


Test procedure 


All tests followed essentially the 
same format. All but one of the 
test engines were brand-new and 
had received only a basic carbure- 
tor low-speed idle adjustment before 
being run through the test course. 
The exception was the Mariner 28, 
which had approximately four 
hours of running time when tested. 

Each of the new engines was put 
through the same break-in pro- 
cedure: a fast idle for the first 15 
minutes to ensure proper seating of 
the piston rings, then slow, medi- 
um, and increasingly faster speeds 
throughout the next hour. Full- 
speed operation was not attempted 
until the end of the first hour, and 
then only for a few seconds at a 
time. No sustained high-speed oper- 
ation or tests for fuel consumption 
or speed were attempted until well 
into the second hour. 

Speed was measured by making 
timed runs through a closed course 
of a known distance. The true speed 
was compared with the speed in- 
dicated by a special transom- 
mounted water speedometer, and a 
correction factor to convert indi- 
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Spirit 25 powers a typical aluminum boat (not used in our 
test). At right, exposed powerhead of Spirit 25. It has CD ig- 


cated speed to actual speed was de- 
veloped. 

Thus we could obtain reasonably 
accurate — fuel-consumption esti- 
mates at various throttle settings 
from minimum idle (in forward 
gear) through the entire speed 
range at 20-percent increments. 

We measured fuel consumption 
by timing how long each engine 
took to burn a pint of gasoline at 
80-percent throttle. 

It was not our intention to com- 


Mercury 20 is perched on transom of 
test boat. Powerhead (uncovered, right) 


Evinrude 25 is a new engine with same 
displacement as the 35. Uncovered head 


nition and thermostatically controlled cooling. Design and ap- 
pearance resemble OMC outboards. 


pare one engine with another. It 
would hardly be meaningful to com- 
pare the performance of a 20-hp en- 
gine against a 28-hp model, especial- 
ly on the basis of only one test series. 

Below is a table of the average 
results of all five engines tested. 
The figures should be interpreted 
as guidelines for the performance 
you might expect from engines in 
this horsepower range in boats 


about the same weight and size as 
Continued 


has solid construction features that have 
made this a solid engine in its class. 


(right) shows carburetor intake silencer. 
Electric start is an option. 


еу oimciair vambriage гтодгаттаре. 
Anastonishing $29.95! 


v pocket calculators grew up 

Acouple of years ago, calculators took a 
forward. Programmability transformed the 
lide-rule calculator into an advanced 
ntific machine. 

Sadly italso transformed a cheap little 
ulating aid into a piece of capital 
stment. 

Now the all-new Sinclair Cambridge 
jrammable puts programmability where it 
ings: in the palm of your hand, for less 
$30. 


features of the Sinclair Cambridge 
grammable 

The Cambridge Programmable is 
sinely pocketable. A mere 4/5" x 2" it 
jhs about 202. 

Yetthere is absolutely no compromise in 
jackage of functions it offers. 

Because the Cambridge Programmable 
th a scientific calculator with memory, 
braic logic and brackets (which means you 
га calculation exactly as you write it), and 
ogrammable calculator which offers 
jle, flexible through-the-keyboard program 
y and operation. 

The Cambridge Programmable has a 
tep program memory, and features 
ditional and unconditional branch 
uctions (go to and go if negative). 

There is also a step facility, which allows 
to step through the program to check that 
s been entered correctly. If there is any 
jramming error, the learn key allows you to 
ectsingle steps without destroying any of 
‘emainder of the program. 

To achieve this, each program key-stroke 
an identifying code, or ‘check symbol. 

' symbols for the digit keys are the digits 
nselves, while the symbols for the operator 
аге letters printed beside the keys.) 

The check symbol for E, for example, is F. 
, as you step through the program, the 
lay shows 


check symbol step number 


/ 
ЕПППП 26 


Cambridge Programmable 


it means that] is programmed as step 26. 
If step 26 should have been G, all you have to 
dois press 


learn 


puts machi 
‘learn’ mode. 


It's as simple as that! 


Use the 294-program library to tailor the 
machine to your own speciality 

Like a full-size computer - and unlike far 
more expensive specialist calculators -the 
Sinclair Cambridge Programmable can be 
programmed to handle calculations concerned 
with any speciality. 

Itcan even be given to an operator who 
doesn'tunderstand the program! 

To save you time, and to help inexperi- 
enced programmers, Sinclair have produced a 
library of 294 programs ready to be entered 
straight into the calculator. 

Using these standard programs, the 
Cambridge Programmable solves problems 
from quadratic equations (where the program 
gives both real and imaginary roots) to twin-T 
filter design, and from linear regression to bond 
yields. 

(The calculator is supplied with 12 
sample programs, and full instructions for 
entering your own program.The four books in 
the program library are available at $4 each, ог 
$10 for the complete set.) 


о the correct step 


Ahome computer - great education, and 
great fun! 

The Programmable is a true computer in 
miniature. 

An hour or two spent with it gives more 
insightthan any plodding text book into the way 
computers work. 

Great for children -and children find it 
easy to understand. What's more, the library 
shows you how to have fun with your computer. 
There's a ‘matchstick’ game (where you can win) 
andareallunar landing program to run. (Right 
decisions - soft landing. Wrong decisions – 
disaster!) 


The approach is so simple, and so 
immediate, that writing your own programs 
becomes an absorbing addiction. (New 
programs written by owners reach us all the time 
—send us yours, and we'll publish them.) 


Why the Cambridge Programmable 
costs so little 

The Sinclair Cambridge Programmable 
uses the Sinclair talent for miniaturisation to the 
full-as you'd expect from the company that 
pioneered the truly pocketable pocket 
calculator, and recently introduced the world's 
first pocketTV. 

Chipand circuitry design are unique to 
Sinclair and the Cambridge Programmable is 
assembled by Sinclair's own staff at their 
headquarters plant. 

Theresults is a pocket programmable 
calculator of advanced design, sold by the 
manufacturer with the manufacturer's own 
1-year comprehensive guarantee, at a price 
unmatched by any comparable calculator. 


10-day no-obligation offer 


There's alot more to this remarkable 
calculator than a brief written description can 
cover. 

You need to see itand handle it... to 
program it yourself in a few seconds to save 
you hours...to check йз performance against 
tables and graphs...to test the full range of 
programs available. 

So were offering a 10-day trial. Send your 
check or money order with the order form 
below, and you'll receive a calculator direct. 
Use it for 10 days, and if you don't feel it's the 
finest $29.95 you've ever invested, send it back. 
We'll refund your money without question. 

There's nothing to lose, and so much 
calculating power to gain. 

Post your order today. 


sinclair 


Sinclair Radionics Inc., Galleria, 
115 East 57th Street, New York, N.Y. 10022 USA. 
Tel: (212) 355 5005. 


eee шш шт Н LLL = ee eee 
To: Sinclair Radionics Inc., Galleria, 115 East 57th Street, New York, N.Y. 10022, USA. 


| Pease send me__(aty) Sinclair Cambridge 
Programmable(s) at$29 95 each, including 

I full instructions, and sample programs. $ 

І (qty AClineadaptors)at$4.95 $ 


(qty) Program Library Book 1 at$4 S 


Enclosed is check/MO payable to Sinclair Radionics Inc. 


Name 


General/Finance/Statistics 
(percentage, metric system, 
memory. games, dates, finance, 
mortgages, statistics) 


Address 


E —— am Prooramtibrary Book 2at$4 5 
Mathematics (algebra, calculus, 

EIE prenens 
theory, transcendental functions) 

— (qty) Program Library Book 3at$4 S 

Physics and Engineering 

ч (astronomy, statics and dynamics, 
relativity, mechanics, properties of 

matter, fluids, structures, 

thermodynamics) 


— (program Library Book 4 at $4 5 


City 


State 


Zip 


lectronics (networks, circuits, 
filters, electrodynamics, radiation 
and propagation) 


= plete set(s) of 
Moks atso per set 
Sales tax (NY residents) 


2.50 


Postand packing 


ko jo |o po 


(PLEASE PRINT) 


‘understand that you will refund purchase price in full if 
i return calculator(s) and accessories in saleable condition 
within 10 days of receipt. 


Signature 


Chrysler 25 has front gearshift lever 
position (left). Test engine (right) had 


the test boat. (Most 14- to 16-ft. 
aluminum or light fiberglass boats 
would fall into this category.) 


Average test performance, 
20-30-hp outboards 


Throttle Speed Fuel Mpg 
(percent) (mph) (gph) 

Idle n.a. 0.40 n.a. 
20 5.24 0.77 7.16 
40 10.42 1.18 9.05 
60 15.70 1.60 9.65 
80 20.88 2.10 10.03 
100 26.06 2.99 8.76 


Note that we got the best gas 
"mileage" at 80-percent throttle, at 
a speed of slightly more than 20 
mph. Also, the 0.40-gph fuel-burn 
rate at minimum idle means 2% 
hours of slow trolling per gallon of 
gas. With the standard six-gallon 
tank, you could run 15 miles at a 
cruising speed of 20 mph to get to 
the fishing area, troll for seven 


manual start. Electric start and remote 
controls are options. 


Here are the test results on the 
individual engines: 


Chrysler 25 


The test engine (manual start, 
15-inch transom height) started 
immediately and easily on the first 
or second pull of the starter rope. It 
also idled smoothly, although it 
missed occasionally during the 20- 
and 40-percent-throttle test run— 
which indicated simply a need for 
further carburetor adjustment. Af- 
ter break-in it ran up to full throttle 
without any hesitation and put the 
boat on full plane in just 310 
seconds. For all the planing-time 
tests, the boat was started from 
dead in the water. 

One interesting feature of this 
engine was the location of the gear- 
shift: on the front of the power- 
head cowling instead of the star- 
board side, as most engines have it. 

Chrysler offers a number of op- 
tions and accessories for this en- 


model has a magnetic ignition sys- 
tem, a battery (automotive type) 
ignition comes with the electric- 
start model. A tachometer is also 
available for the electric-s:art mod- 
el. 


Test results 


Throttle Speed Fuel Mpg 
(percent) (mph) (goh) 

Idle n.a. 0.47 n.a. 
20 5.1 1.17 4.35 
40 10.2 1.57 6.50 
60 15.4 2.05 7.51 
80 20.3 2.42 8.39 
100 25.5 3.21 7.94 
Evinrude 25 


'This new engine has the same 
displacement as the 35-hp model. 
It features a new carburetor sys- 
tem, which results in better fuel 
economy than the engine it re- 
places, in spite of the increased 
piston displacement. Ignition for 
this engine is breakerless capaci- 
tive discharge. 

The engine tested was a manual- 
start, 15.-in.-shaft model. It's also 
available with a 20-in. shaft, elec- 
tric start (with alternator), and 
the full range of remote controls. 

Low-end torque is considerably 
improved over last year's 25: It 
was able to get the test boat on 
plane in a fraction under three sec- 
onds. OMC's Johnson 25 is built to 
the exact same specifications as 
the Evinrude, so results for both 
should be identical. 


Test Results 


hours once there, and make the re- gine, including a 20-inch shaft for Throttle Speed Fuel Mpg 
turn trip—all on the same tank of high transoms, electric starting, and (percent) (mph) (gph) 
gas! That's certainly a full day of remote steering, throttle controls,  !dle n.a. 0.43 n.a. 
fishing. and gearshift. Although the manual 20 54 0.69 7.83 
40 10.7 1.18 9.07 
Test-engine specifications 60 16.2 198 ane 
Evinrude Mariner Spirit L.] 2185 2.04 10:59 
Chrysler (& Johnson) Mercury (Yamaha) (Suzuki) 100 273 2.88 9.41 
Horsepower 25 25 20 28 25 
Пын ше O NN NN NNNM Nh 
озсун 5 ; 5 = 5 Mariner outboards are new to the 
Е 0.8. market, although they have 
(earn ee) 7488 ЎА 7388 7430 An been Weed extensively: abroad ifor 
several years. They are built in 
Gear ratio 14:21 12:21 13:24 13:24 12:21 Japan by Yamaha and imported 
Choke Manual Manual Manual Manual Manual by Brunswick, which also owns 
Gas/oil mix ratio 50:1 50:1 50:1 50:1 50:1 Mercury. Available primarily in the 
Ignition system Magneto СО со со со Midwest this year, they will be- 
ani ЕЕ ERR eS rm FNR come available over most of the 
U.S. by 1978. 
Cooling system Water Water Water Water Water Although these engines slightly 
Weight (Ib.) 105 101 94 99 100 resemble OMC engines in appear- 
Suggested retail $965 $1015 $960 $965 $895 ance, they are not duplicates of 


MANUFACTURERS' ADDRESSES 

Chrysler Marine, Box 2641, Detroit MI 48231; 
Evinrude Motors, Box 663, Milwaukee Wi 
53201; Johnson Outboards, 200 Sea-Horse Dr., 
Waukegan IL 60085; Mercury Marine, 1939 
Pioneer Rd., Fond du Lac WI 54935; Mariner 
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International, 1939 Pioneer Rd., Fond du Lac 
WI 54935; Spirit, Arctic Enterprises, Inc., Box 
635, Thief River Falls MN 56701; Suzuki inter- 
national, 13767 Freeway Dr., Santa Fe Springs 
CA 90670; Delhi Manufacturing (Terry Bass), 
Box 7, Delhi LA 71232. 


Evinrude or Johnson outboards, 
and the parts are not interchange- 
able. In fact, they are made to 
metric standards. 

Continued 


M .In the next 


engines. 


icans will 
gasoline. 


$ nds, more than 70 million 
allons of water will flow over Niagara Falls. 


| That’s the amount of gasoline wasted every week 
the 6096 of America's cars that have inefficient 


At a rate of about 2 wasted gallons per tankful, it 
‘adds up to 3.8 billion gallons of gasoline a year. 


Y The same engine adjustments and repairs, often 
minor, that would put a great big dent in the fuel 
crisis would also cut the air pollution that comes 


B from neglected cars. 


i Give your country... yourself . . . and your car a 

* break. Get its engine checked—and, if needed, 
tuned. Combined with other steps like car pools, it's 
pretty cheap insurance to keep driving. 


GGC. 


17000 EXECUTIVE PLAZA, 
DEARBORN, MI. 48126 


P.O. BOX 852, SARNIA, ONTARIO, 
CANADA N7T 2MO 


= 


Tuned Cars Save Gas/Pollute Less 


CLOCK LOVER'S 
HEADQUARTERS - USA 


Largest selection of kits, movements, hard- 
ware for grandfather, grandmother, wall, 
shelf, school and novelty clocks. 

UNIQUE 100 PAGE CATALOG 
Send 50¢ today for Clock Catalog 
CRAFT PRODUCTS COMPANY 

Dept. 2 St. Charles, IL 60174 


An intimate resort . 
bulging with 


Сеп ulus 
Taper M CLUB 
P.O. Box 550 
Rancho Santa Fe, California 92067 
Telephone: (714) 756-2471 


A Golf Inns of America facility 


This Helper Goes — 
The Corner To Get To Work — 


When you've got to go 


'round an obstacle in 


Mid-size outboards 


[Continued] 


Like the competing U.S. engines, 
the Mariner 28 has loop charging, 
CD ignition, and a thermostatically 
controlled cooling system. Al- 
though the test model was manual 
start with 15-in. shaft, it is also 
available with a 20-in. shaft, elec- 
tric start, and a complete range 
of remote-control accessories as op- 
tions. 

Overall performance is similar to 
U.S.-made engines. It starts easily, 
idles smoothly, and has excellent 
acceleration: It put the test boat on 
plane in 314 seconds. 


Test results 


order to get to the job, reach for this bent nose 
helper. Long, fine pointed nose. Precision 
matched, serrated jaws. Drop forged of high 
grade steel with full polished, high luster finish. 
Blue dipped plastic cushion grips optional. All of 
the painstaking attention to details you expect— 
and get—in tools by CHANNELLOCK. 
CHANNELLOCK, INC., + Meadville, Ра. 16335 


Send For Our Free Catalog 


[CHAN wer LOCK | 


No. 386 Curved Long Nose Plier 
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Throttle Speed Fuel Mpg 
(percent) (mph) (gph) 

Idle n.a. 0.39 n.a. 
20 5.4 0.62 8.71 
40 10.6 1.14 9.29 
60 16.1 1.72 9.36 
80 21.5 2.18 9.86 
100 26.8 3.26 8.22 
Mercury 20 


Even though the 20-hp Merc 200 
was the lightest of this test series, 
its performance certainly wasn't on 
the light side. Like the larger en- 
gines, it features CD ignition, a 
Shock-absorbing hub in the propel- 
ler (needs no shear pin), and a 
handy “troll set" button located at 
the end of the tiller handle. 

The overall performance of this 
engine was quite good, quiet, and 
smooth. It started easily, and once 
through our break-in run, we found 
it could put the test boat on plane 
in four seconds. 

Also like the other engines in this 
test series, the Merc 200 is avail- 
able with electric start with alter- 
nator and a full range of remote 
steering and control units. A 20-in.- 
shaft model is also available. 


Test results 


Throttle ^ Speed Fuel Mpg 
(percent) (mph) (gph) 

Idle n.a. 0.36 n.a. 
20 0.68 7.21 
40 0.98 10.0 
60 1.33 10.98 
80 1.80 10.78 
100 2.56 9.38 


Testing the first production mod- 
el of the Spirit 25 to reach the U.S. 
was a pleasant surprise after seeing 
the somewhat rough-looking proto- 
type in the Marine Trade Exhi- 
bit in Chicago last fall. The proto- 


Mid-size outboards 


[Continued] 


type and production models are 
worlds apart, both in overall ap- 
pearance and performance. 

The test engine was still in the 
same shipping crate in which it had 
left Japan a few days earlier. All 
we had to do was install the pro- 
peller and fill the tank with gas. 
It started on the second yank of the 
starter rope. 'Thoughtfully con- 
structed and obviously intended to 
be seriously competitive in the U.S. 
outboard market, the Spirit also 
features CD ignition, thermostati- 
cally controlled cooling, and cor- 
rosion-resistant construction. 

It appears to be designed along 
similar lines to the OMC outboards 
(although built to metric standards, 
and parts aren't interchangeable). 
It ran smoothly through the entire 
throttle range, and was able to put 
the test boat on plane in 3!4 sec- 
onds. 

Although the test engine was a 
manual-start, 15.-in.-shaft model, it 
is available in electric start with 
alternator, and with shaft lengths 
of 20 and 23 in. Built by the 
Suzuki plant in Japan, the Spirit 
series of outboards is imported in 
the U.S. by Arctic Enterprises, Inc., 
and will be sold initially through- 
out the midwestern U.S. The same 
engine is also imported and sold in 
the western states as the Suzuki 
International. I would expect the 
Suzuki 25 to perform exactly like 
the Spirit 25. 


Test results 


Throttle Speed Fuel Mpg 
(percent) (mph) (gph) 

Idle na. 0.34 na. 
20 54 0.70 7.71 
40 10.8 1.04 10.38 
60 16.2 1.50 ^ 10.80 
80 21.6 2.05 10.53 
100 26.9 3.04 8.84 


The test results of the two Japan- 
ese imports, Mariner and Spirit, 
certainly indicate that they are 
capable of performing on a par 
with U.S.-made engines. The latest 
U.S. engines might have a refined 
feature or two not currently avail- 
able on the Japanese engines. 

Just how well the overseas im- 
ports will stand up to the U.S. 
brands will be answered only by 
time. It should be pointed out that 
auto and motorcycle engines im- 
ported from Japan stand up well in 
use in this country. I would ex- 
pect the new outboards to do the 
same. [25] 


A plan 
for you H= 


Model R-27.5'. For leisurely travel, com- 
plete with entertainment center and over- 
head bunks in the rear suite. One of six 
plans. 


1977 


FLEETWOOD 
Pa ce e = ENTERPRISES. INC 8 IRR, 
P. O. Box 7638 \ 
А r row 9 * Riverside, СА 92503 t 


Please send me a free, full-color brochure 


The luxurious Pace Arrow has a 
Ñ on Pace Arrow Motor Homes. Dept. PS5 


plan for you. Enjoyable 


vacations are made even better 3 M 
in the Pace Arrow of yourchoice. Name : 
Select from six modelsinlengths й 
from 24.5' to 27.5'. Master suite, эш % 


entertainment center and side City 
bath models are available. Make * " 
the 1977 Pace Arrow motor jg State — — — — —— Zip 


home part of your plan, today. LE ШЕ ШАБЫ a De 


THE NEW TANDY LEATHERCRAFT CATALOG! 
Over 2000 Leathercraft Kits, Supplies Ideas. 


Genuine leathercraft pro- 
jects you can make your- 
self and save! Kits for 
crafters of all ages. 
Ideas for group pro- 
jects with special 
quantity dis- 

counts. Send 

for your FREE 
copy today! 


* Handbags * Wallets • Belts 
* Buckles • Moccasins • Key 
Cases * Coin Purses • Camp 
Supplies e Macrame Supplies 
* Lace * Leather e Home 
Decor Items • Much Моге! 


2808 Shamrock ; nm 
Dept CPSB — * n ATA 
7] Ft. Worth, Texas = 
AI 76107 апау; 


І Please send my FREE Tandy Leather- 
[| craft catalog. 


> — 


CALL TOLL FREE 


800-433-7110 
IN TEXAS CALL 800-792-8798 


Address 
| су. 
State гір 
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New Wide-Track Brake Roll-On 


from Mennen... 


The big one is here from Mennen. 


No more backtracking with dainty ball roll-ons. New 
Wide-Track Brake Anti-Perspirant, with the easy 


rolling wide-track applicator, is designed to give, 
you all the daily protection you'll ever need 


with a few easy strokes. 


And new Brake has a non-sticky, anti-stain 


formula. 


af? 


A fitting solution to 4 
your underarm problems. ~ 


A ride in the F-14 
Contin 


əd from 


The air intakes also vary in shape 
with speed. Automatic moving 
ramps widen the throat area at low 
speeds to increase airflow, and nar- 
row it at supersonic speeds. 

At low speeds, even the shape of 
the fuselage develops considerable 
lift, particularly the undersurface 
between the two big engine tunnels 
and underbody strakes. 

I was surprised to learn that it 
is practically impossible to cause 
the F-14 to spin. Even pulling tight 
turns with the kind of burbling 
feeling one gets when approaching 
a high-speed stall, Williams told 
me, there is no chance of a classic 
stall. The plane is highly spin-resis- 
tant. A number of F-4 Phantoms 
have been lost in inadvertent spins. 


The competition 


Remember the old adage that air- 
plane design is a series of compro- 
mises? The single-seat Air Force 
F-15 made by McDonnell Douglas 
and the smaller, cheaper General 
Dynamics F-16 have higher thrust- 
to-weight ratios and can thus climb 
faster than the F-14. On the other 
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hand the F-14 has better low-speed 
maneuvering ability and can use 
smaller landing fields—can even 
come aboard carriers. But probably 
the outstanding advantage of the 
F-14 is that it can use the Phoenix 
weapon system. The F-15 and F-16 
do not have enough space for this 
sophisticated system. 


Costly Tomcat 


The F-14 is a big plane: it’s 
about 62 feet long; the wingspan is 
64 feet with wings forward. Empty 
weight is 20 tons; fully loaded it’s 
34 tons. The cost, too, is big. 

Current cost of one F-14 in fly- 
away condition is about $14.5 mil- 
lion. That figure does not include 
missiles, spare parts, ground sup- 
port, or research and development. 
The Hughes AWG-9 fire-control 
system accounts for about $2 mil- 
lion of that cost; and the two Pratt 
& Whitney engines with afterburn- 
ing turbofans for about $2.2 million. 
Research and development costs, 
including the cost of making the first 
12 planes, amounted to about $1.48 
billion. One F-14 with its appor- 
tioned share of R&D costs and spare 
parts, but without missiles, comes to 
about $19.2 million. 

Normal armament works out as 


follows: four Phoenix missiles, 
$362,000 each; two Sidewinders, 
$60,000 each; two Sparrows, $70,- 
000 each. 

The U.S. Navy has ordered 359 
planes through fiscal year 1978 and 
has taken delivery on 241 as of 
March, 1977. At Calverton I noted 
a number of F-14’s with Iranian Air 
Force camouflage being readied for 
delivery. Iran has ordered 80 for 
about $2.5 billion and has taken de- 
livery on 33. 

Middle East countries are par- 
ticularly interested in the F-14 for 
its ability to track and reach the 
Soviet Mig-25, Foxbat, which flies 
over their territories at altitudes of 
80,000 feet and speeds of 1600 to 
1800 mph. In simulated missions 
against the Foxbat, represented by 
a Beech AQM-37A Stiletto drone 
flying at Mach 2.2 and 82,000 feet, 
an F-14 destroyed the drone with a 
Phoenix missile at a range of 35 
nautical miles. 

Civilian spinoffs 

New aeronautical and avionics 
technology is not cheap, as the 
price tag of the F-14 readily indi- 
cates. Fortunately, there are flying 
and communication features of the 
F-14 that may soon be seen in gen- 
eral aviation. And the costs, I am 
advised, need not be astronomical. 
These include the following: 

ө Stallproof design, regardless 
of speed. 

* Wing spoilers for altitude con- 
trol without pitch change. (Some 
new airliners and sailplanes already 
have this feature.) 

* Cathode-ray tube or some form 
of dashboard TV monitor so that 
pilots can readily “see” traffic 
around them. 'This would not re- 
quire airborne radar but could come 
from ground stations by means of 
data link. 

è Flight-stability augmentation 
for optimum fuel efficiency and for 
ride and handling quality. 

* Design improvement to enlarge 
speed range from very slow to very 
high speeds. The F-14 does much 
of this with its swing wings. Other 
available high-lift devices also help. 
Typical small planes have a range 
of about three to one from lowest 
to highest speeds. Jet airliners do 
about four to one. The F-14 has a 
range of about ten to one. 

Aviation history consistently 
shows that new developments orig- 
inally sponsored for military appli- 
cations later find their way into 
commercial airliners and private 
planes. One hopes that will hold 
true for the advanced technologies 
that give the F-14 such spectacular 
performance qualities. 


Solar home 
Continued from page 86 


automatically and assure maximum 
use of the solar energy provided by 
Sunpak. The Sunkeeper system di- 
vides the Barbash home into five 
heat-control zones. Sensors in each 
zone relay temperature data to the 
computer, which regulates heat flow 
accordingly. 

For example, suppose the outside 
temperature drops from 55 to 27 de- 
grees. Within a short time the tem- 
perature in the living room begins 
to fall. A series of sensors in that 
room immediately notes the drop 
and relays that information to the 
computer in the basement. The 
computer tells a pump to circulate 
hot water through the proper radi- 
ator coil in the living-room duct. 
The computer then starts the fan 
(at a low speed if the outside tem- 
perature is above 40 degrees, at a 
high speed if it’s below 40 degrees), 
stopping it when the appropriate 
temperature in the living room has 
been reached. 

Sensors also constantly monitor 
outside temperature, solar insola- 
tion, and storage-tank temperature. 
If the home needs more heat than 
the sun can provide, the computer 
control also actuates a system of 
valves and pumps that demand as 
much heat as needed from the pro- 
pane heater. 

Sunkeeper official Joseph Fris- 
sora, an Owens-Illinois consultant, 
is responsible for the development 
of this complex system, which he 
calls “electronic energy manage- 
ment.” He feels that only this 
method, coupled with the evacu- 
ated-tube collectors, can success- 
fully handle solar energy on a com- 
mercial basis. 

“Solar energy," Frissora says, “is 
not an easy thing. You need high 
temperatures for adequate heating 
and air conditioning, and high tem- 
peratures cause problems. But we’re 
well on the way to solving those 
problems.” 

Besides the testing of Sunship in 
Quogue, there are other and differ- 
ent applications of Sunpak now un- 
dergoing close examination for cost, 
performance, and reliability. A 
HUD project in the Denver suburb 
of Aurora went on the market last 
fall for $110,000, complete with 
another array of pilot-line Sunpak 
collectors. Other significant applica- 
tions include a townhouse develop- 
ment near Chicago (see sidebar) ; 
the Terraset Elementary School in 
Reston, Va.; the General Services 
Administration Building in Sagi- 
naw, Mich.; and an industrial build- 


 Whatevery 


you will look like a stubble bum 
before you have to shave 
again. Which brings us to 
Mennen Skin Bracer* 
Pre-Electric Shave Lotion 
Ittightens your face, 
conditions your stubble so 
you can shave extra close. 
It even helps lubricate your 
razor head, and it's got that 
clean Skin Bracer fragrance 
Congratulations. You are 
soon to join the ranks of the 
ex-stubble bum. 


ing in Canóvonas, Puerto Rico. The 
last will produce only air condition- 
ing, the equivalent of a 60-ton air- 
conditioning load. 

With the proper development, 
Owens-Illinois feels that the Sun- 
pak collector system for solar-en- 
ergy conversion could be available 
to the average homeowner for less 
than $4000 within five years. This 
is based on the rough estimate of 
an array size of 20 percent of the 
total square footage of a home. 
Thus, a 2000-square-foot home 
would need an array of 400 square 
feet. The total cost, installed, in- 
cluding the computerized controls 
and ‘plumbing’ could be in the 
$5000 to $7000 range. This, say 
those concerned, should pay for it- 
self in about seven years. 

Says Sunpak project manager 
Dr. John Woulbroun: “We see our 
immediate markets as commercial 
and institutional buildings where 
heating and air-conditioning needs 
could be satisfied with the Sunpak 
collector; industrial applications 
where large quantities of process 
hot water are needed; and, eventu- 
ally, in a low-rise residential use. 
Owens-Illinois hopes to make the 
cost of the Sunpak collector directly 
competitive with existing fossil 


stubble bum 
should know. 


The closer you cut your stubble, the longer it takes to grow back. 
The longer it takes to grow back, the less likely 


M 
$ 


MENNEN 


Skin Bracer 


PRE-ELECTRIC 
SHAVE LOTION 


fuels in most areas of the country 
when high-volume production of 
the collectors is reached.” 

If so, there could be exciting 
times ahead for Sunpak and Sun- 
keeper—and a million more Sun- 
ships may dot the horizon. us 


MANUFACTURERS' ADDRESSES 

Sunpak evacuated-tube collector: Owens Il- 
linois, Box 1035, Toledo, Ohio 43666. Solar 
control systems: W- 
sheen Village Šta.. 
(Barbash house); Ecos Ltd., z 
New York, N.Y. 10019 | New Century Town). 


FOR FURTHER READING 

Buying Solar, by Joe Dawson. $1.85 from thi 
Office of Consumer Affairs, Public Affai 
Room 3310, 330 Independence Ave., 
Washington, D.C. 20201. 

The Solar Home Book, by Bruce Anderson 
$7.50 from Cheshire Books, Church Hill, Har- 
risville, N.H. 03450. 
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“Okay, Ed—she works!” 
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Compact, throvaway 


fluorescent 
light stick 


STARTER 
Г NEON 


capacitor \ 
\ 


NICHROME —^ 
BALLAST WIRE 


Base of enclosure contains nichrome wire ballast, instead of costly transformer. 


The Bright Stik is a fluorescent 
light in a new, small package that 
will slip into a lot of places where 
old fluorescent fixtures of similar 
brightness wouldn't go. A totally 
new design, it's an integral unit 
with tube and mounting and all 
necessary circuitry in one package. 
It's cheap enough to be thrown 
away and totally replaced when it 
wears out. And it's also a neat 
technical trick. 

The new twist is this: Instead 
of putting a bunch of conventional 
components in a conventional en- 
closure, General Electric has de- 
signed the Bright Stik so that 
the components are part of the 
compact structure. For example, a 
conventional . fluorescent fixture 
uses a cumbersome and expensive 
ballast transformer to limit the 
amount of current flow through the 
light tube. Bright Stik, on the other 
hand, uses coils of nichrome resis- 
tance wire throughout its plastic 
base. Result: a lightweight, com- 
pact, inexpensive unit, since the 
transformer has been eliminated. 


Adhesive mounting tabs on each end 
temporarily hold lamp in position while 
you insert permanent wood screws. 
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The sides of the enclosure con- 
tain the starting neon (no sepa- 
rate starter needed), a capacitor to 
suppress RF (radio frequency) 
generation that can cause radio or 
TV interference, and a thermal 
fuse. The fuse protects against 
overheating and is designed to 
blow automatically at the end of 
the bulb's normal life. That elimi- 
nates flicker and the false starts 
usually seen when a fluorescent fix- 
ture is about to go. 

Since all components are molded 
into the compact plastic support, 
the entire unit is just slightly larg- 
er than a fluorescent tube—allow- 
ing it to fit in just about anywhere. 

Two adhesive mounting tabs 
make installation quick and easy. It 
took me about five minutes to in- 
stall a light under a workshop 
shelf—where a conventional fluores- 
cent light wouldn't fit and a stan- 
dard light bulb would cause too 
much heat. 

Designed for indoor use, Bright 
Stik will last three to five years. 
Price: $13.50.—W. J. Hawkins 


Lamp fits just about anywhere and in 


any position. It mounts either face 
down or, as shown here, on its side. 


NEW YORK STATE 


PUCH MOPED DEALERS 
ADAMS Bob's Auto Supply N; WHITE PLAINS Muskas 
Outer E. Church St. Moped Shop 
ALBANY Charles Klarsfeld Broadway 
& Son1370 Central Ave. NORWICH Norwich Tire Co, 
ALEXANDRIA BAY H.M. inc. 88 N. Вгоа 
Leonhardt б Sons Bon 139A OGDENSBURG! PatHackett 
Taylor Rd. Hardware Inc. 1 
BALDWIN Baldwin Mopeds ^ Congress St 
1587 Grand Ave. ONEIDA Bob's Tire Service 
BALDWINSVILLE Cooper's 111 Madison St. 
Marinalnc.W.GeneseeSt. — ONTARIO Costich Nursery 
BELLEROSE Bikes Inc. 707 Rte. 104 
Fantastique 248-07 PARIS John P. Brockley Inc. 
Union Turnpike te. 12 
NY. Motorcyclist250.70 PLATTSBURG The Moped 
daa Ave, Store 42 Leonard Ave. 


Bi ITON Toasperns 
Inc. ved Front St. 
BREWERTON Lloyd LeBeau 
Sales & Service 938 Rte. 11 
BROOMLYN M аз бо 

Cycles Corp. 1888 Coney 
Island Ave. 
BRIDGEHAMPTON 


Ceni 

BURNT HILLS Town & 

Country T Shop 227 

Kingsley 

CALEDONIA William 

Hamilton & Son Inc. 

229 North St. 

CAMDEN Kirch Hardware 

51 Main St. 

[2 ngo Cycles Rte. 5 
ittenango Cycles Rte. 

SORINTH Henry's Marine 
Gomer Bor 17 RFD 2 
CORTLANI Y 


Electric 21 Otter Place 
DENTES Wilcox Boat Co. 


DEWITT beitt Bi icycle Co. 
3188 Erie Blvd. E. 
ELMIRA Littles Bicycle 


FILLMORE Rickett s Farm 

Supply 80 N. Genessee St 

IING Stadium Cycle 
Center 126-40 
Northern Blvd. 


IEADOWS Moped 
Shop 159-11 Horace 


Harding. 

GENI Raleigh Bicycle 
Center 444 Exchange St. 
GLEN HEAD Cooker 's Cycle 
Center 15 Glen Head Rd. 
GLENS FALLS Adirondack 
[сереге BayRd. 


INEUR Nesco 

Rte. 11 W. 
NDA Lee-Roys Sales 

& Service Rte. 62 
HEMPSTEAD Meadowbrook 
Sales 240 Front St. 
HERKIMER Herkimer 
Rental & Sales 405 E. 


HUDSON FALLS Moran's 
грона Goods 33 Main St. 
ITHACA Gold Sports Cycles 
Hanshaw Rd. & Rte. 
DMESTONN Jamestown 
le Shop 100 E. 2nd St. 
EE М Hupkes 
Outdoor Auto 25-27 MainSt. 
LACONA Art & Ike's Bikes 


Rd. # 

LAKE PLACID The Mountain 

Shop 26 Main St. 

LANCASTER D&L Kart & 

Equip. 5294 Broadway 

LIBERTY Wheel Works East 

Inc. 10 Chestnut St. Box 287 

LOWVILLE Lowville. 

Farmer's Corp. 5500 

Shady Ave. 

MALONE West End Auto & 
Main St. 


Mister Moped 4920 Sunrise 
i 
MASSEN Michaud Sales 


MINEOLA Liffco Inc. 

80 Herricks Rd. 

NEW HARTFORD Sonnes 
Bike & Hike Commercial Dr. 
NEW ROCHELLE North 
Avenue Bicycle 


jorth Ave. 
NEW YORK Cainrod Corp. 
610 W. 57th St. 

NIAGARA FALLS Bob's 
Cycle Inc. 2610 Pine Ave. 
N. SYRACUSE DeWitt 
Cyclery Inc. N. Plaza 


POTSDAM Sovies Cycie 


POUGHKEEPSIE Ski& 
Sport 845 South St. 

LASKI Don Cornelis 
Yamaha 7382 Port St. 
RAQUETTE LAKE Bird's 
Marine Rte. 28 
REMSEN Even’ ‘Equipment 
Co. Inc. Rte. 12 Main 
RHINEBECK Rhinebeck 
Bicycle 15 Е. Market St. 
RIVERHEAD Sargent Rec. ' 
Center Inc. Doctors Path 
ROCHESTER The 
Pedallers Ltd. 2511 E. 
Henrietta Rd. 

IE Rome Suzuki Inc. 

Rte, 233 Rd. 2 

ROSLYN The Moped Center 

1051 Northern Віма. 

ST. JOHNSVILLE Miller 

Appliance Co. 37 W. 

lain Si 

SARATOGA SPRINGS 

Saratoga Kawasaki 

Rt. 29 Washington St. 

SCHENECTADY Dave 

Leather Suzuki 1416 

Broadway 

Henry's Marine Center 

Box 17 RFD2 

‘SHELTER ISLAND 

Homestead Equipment Inc. 

36N. Ferry Rd. 

STATEN ISLAND Famil 

Moped Center Ltd, 2845 

Richmond Ave. 

SYRACUSE Lakeland 

Garage 759 State Fair Blvd, 
ID Hunter 

Motorcycle Corp. 873 

Franklin Ave. 

TONAWANDA Sheridan 

Suzuki Inc. 777 

heridan Dr. 

TROY Rudy's Schwinn 

Cycle 578 2nd Ave. 

VALLEY 


4 


STREAM Moped 

Village Inc. 49 М. Central 
VESTAL Suzuki ji Pkwy. 

Auto 310] Vestal Parkway E. 
WARSAW Sun N Snow 
Village 1064 W. Buffalo St. 
WARWICK Frank's 
Lawnmower Service 
27 Railroad Ave. 
WATERTOWN Lathan's Rec. 
Vehicle Sales & Service Rd. 3 
«€— ca Clarks. 
138B! 
WEST WINFIELD West 
Winfield Impl. Rte. 20 
E. Main St. 
WHITE PLAINS Reggie Pink 
Inc. 295 Central Ave. 
WHITNEY POINT 
Penningroth Farm Supply 
7515 RI 
WILLIAMSVILLE Beauty 
Pool Inc. 6711 Transit Rd, 


THE WHEELS 


OF MAN. 2 


This is a moped. 

It's called a Puch (which 
rhymes with book). 

And, if the 
guy who 
invented 
thewheel 
could see 
it we think 
he'd be 
mighty proud 
of what Puch's done with his 
handiwork. 

The Puch has pedals like a 
bicycleanda motor like your lawn- 
mower. Which means it can whip 
you around town in great style 
withoutworrying about things like 
being out of breath, or cardiac 
arrest. 

Remember the sports car you 
had? » @ It’s that kind of fun. 

б The иркеер is low. 
Andif you ride it 
É 1500 miles 


ё 


Ф 


Lh =) ; PUCHPUCHPUCHPUCHPUCHPUCHPUCHPUCHPUCHPUCHPUCHP' 


Y smi 


be about $15! 

Come оп їп, ride one, and see 
for yourself: а= 
it's been a PUCH. 
long time "Tur 
since this 2 ХІМІЯ 

Д i | | 


INTRODUCING 


THE RADIO 


THAT BRINGS TV-CB 


YOU MORE 


ONLY 


1 3995 == 
HAN ONE RADIO === 


EVER DID BEFORE! 


Finally in one compact, handsize unit is a high performing solid state 


E 
EE 


radio whose high quality circuitry combines not only AM and FM but all VHF 
Television audio (Channels 2-13), all 40 Channels of CB, plus local weather at all times. 


TV AUDIO 

Listen to all of your TV programs without your TV set, 
in your office or home, while you drive, shop, or garden, 
anytime, anywhere! Hear Soap Operas, Movies, Sports, 
Talk Shows, News. You no longer have to miss a television 
program because you are away from a TV. 

CB MONITOR 

Now you may listen to all 40 channels on the Citizen's 
Band Spectrum. road conditions, conversations, 
chit chat without the fuss and bother of installing a С! 
Keep it in the office and be advised of actual immediate 
road conditions before you venture out. 


WEATHER BAND 

Monitor the National Weather Bureau for your local area. 
24 hour a day broad cast. 

AM-FM BROADCAST 

Plus hear all of the AM FM Radio programs. 
FEATURES: 

Built in AFC • All metal carrying lanyard • 3" High 
Performance Speaker 12 section 36" telescoping 
antenna * 4 AA batteries included © earphone & ear. 
phone jack included * Squelch control for clearer CB 
listening • AC jack © Metal front panel • Push button 
Band selector * Compact Size: 6 3/4 (w) x 4 1/2 (h) x 
17/8 (w). 


TOP DRILLING HOLES! 


To make 
fastenings in 
concrete use 


REMINGTON. 
power 
hammer 


FOR e POWER 
ASSISTED FASTENINGS 
€ PROFESSIONAL 
RESULTS @ INSTANT 
FASTENINGS 


ONLY 52 dp FOR KIT 


includes tool & assortment of 18 
fastening pins & 18 power loads. 


Fastens: Wood, Metal, Plastic 
To: Concrete or Steel 


Remington Power Hammer makes hard to do fasten- 
ings in concrete or steel quick and easy. Tool power 
drives fastening pins without drilling holes. Use to 
panel a room, make room additions, install shelving. 
install 2х4`$ or furring strips. Saves time and up to 
30 per fastening when compared to lead anchors ог 
threaded fasteners. Power Hammer Kit only $24.95, 
post paid, includes power hammer, assortment of 18 
fastening pins and 18 assorted power loads. Send 
check or money order to RJ. Adams Warehouse, 
4298 Prospect, Indianapolis, Indiana 46203. 


128 | POPULAR SCIENCE 


For added convenience an AC adapter is available which al- 
lows you to plug your CB-TV Radio into an AC outlet for 


°° [CE DAY MONEY SACK GUARANTEE] 
To Order by Phone 
800-325-6400, Oper. 35 
Missouri Res. call 800-342-6600, Oper. 35 
ALLOW 3-4 WEEKS FOR DELIVERY 


Гоу 

П ар-р 
Box A69, 1135 Greenridge Road, Buffalo Grove, IL 60090. 
PLEASE SEND .CB/TV'S 6 $39.95 


1 

1 

|  *$299 (S&H). AC adapter $4.95 * tax. 
| Jf Lem not satisfied | may return it for a comp f 
1 

! 

П 


54507 


Total amount enclosed $. ІП, res. add 5% sales tax). 

Check or money order. No C.O.D.'s please. 
Charge: C) American Express С) Bank Amer./Visa 

С) Master Charge — — — — Interbank # 

1 Carda 

| Signature 

1 Name 

| Address Apt.s 

T —À — Ml Zip. 

П To expedite shipping by UPS Please provide street address 

rather than P.O. Box 


LEARN 
MEAT CUTTING 


Train quickly in 8 short weeks at Toledo 
for ө bright future with security in the vital 


Satisfactory service. Free literature on request. Thousands 
of Satisfied users. Distributorships also available. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, Box 465C, Maitland, Fla. 32751 Tel. 305-862-3038 


BEA 


tl 


и зе 
Yor FREE booklet юу 


LOCKSMITHING INSTITUTE 
Div. Technical Ноте Study Schools 
Dept. 1111-077, Little Falls,N.J,07424 


VFiease Print) 


Pritt tee 


for Veteran Training 
m a 


Peak house on stilts 
[Continued from page 91 


with light. The kitchen projects 
{тот the house into a windowed 
bay for its own light source. A 
wide access to the dining area pro- 
vides a semi-open plan, yet a wall 
masks kitchen clutter from the liv- 
ing room. 

A component-built fireplace snugs 
into its own cantilevered chase near 
the deck. The framed-siding treat- 
ment of this chase extends above 
the roof to enclose the chimney 
stack as well Lightweight metal 
fireplace components permit this 
sort of installation, since no mason- 
ry footing is involved (see our 
roundup on prefab liners and chim- 
neys, PS, Dec. 74). 

Three bedrooms are grouped in 
the opposite half of the house. The 
master bedroom boasts a bath bay, 
and one of the others has its own 
window-seat bay, giving a similar 
architectural feature to each of the 
four exterior walls. 

A crisp, contemporary look is 
achieved outside with a low-pitched 
hip roof terminating in wide over- 
hanging cornices. They're function- 
al, too, since they screen the high, 
hot rays of the summer sun. Hori- 
zontal western-wood board siding 
and this heavy shadow effect help 
the house keep a low profile. 

This handsome pole house was 
designed for us by Home Building 
Plan Service (HBPS) in coopera- 
tion with Western Wood Products 
Assn. Five more pace-setting plans, 
from as many sources, will com- 
plete our 1977 Leisure Home of the 
Month series. In our next issue, V- 
PAC Council offers a split-level 
twin shed; in September, architect 
Samuel Paul shows a "Fireproof 
House" of noncombustible materi- 
als. For October, we commissioned 
William J. Ward to design an atri- 
um house you can build in stages. 
In November, another prize-win- 
ning architect, Alfredo De Vido, 
presents his first PS house: the 
energy-efficient leisure home many 
of you have requested. And in De- 
cember HBPS returns with a Sun 
Cottage of unique design.—Al Lees 


How to order your plans 


One set of detailed, professionally drawn 
plans, meeting new energy conservation 
and insulation requirements, is $60; four 
sets (for construction, financing and ob- 
taining building permits) are $75. Plans 
will be reversed, side for side, for $12; 
materials list, $10; plumbing and wiring 
diagrams, $5 each. Specify plan 111-1. 
Orders or inquiries to: Home Building 
Plan Service, 2235 М.Е. Sandy Blvd., 
Portland, Ore. 97232. 


Superfast color-print films 
Continued from page 100 


nuisance of flash in many picture- 
taking situations, what does a fast 
film give you? 

€ Fast shutter speeds can freeze 
motion—a butterfly on a rose, a 
baseball player sliding into second 
—where the subjects might other- 
wise be blurred. 

€ You can take pictures in places 
where flash is forbidden—at wed- 
dings or in theaters, for example. 

* Smaller lens openings give an 
increased depth of field. 

And we found that the new color- 
negative films gave something else: 
an extraordinary ability to deliver 
color prints of more than accept- 
able quality under a vast range of 
lighting types and conditions. 

'The major disadvantage, as with 
all high-speed films, is increased 
graininess, limiting the size of 
pleasing enlargements. 

We could not secure enough 
samples of Sakuracolor and 3M 
film (neither one yet on the 
market) to make detailed tests, 
but our impressions with both Fuji- 
color 400 and Kodacolor 400 are 
more than favorable: Photos on the 
same rolls taken without special fil- 
tering under dimmest and brightest 
lighting, under fluorescent, tung- 
sten, and daylight, were all pleas- 
ing—occasionally, astonishing. 

Kodak film with Kodak proces- 
sing produced excellent color. Our 
other film brands suffered from 
mediocre processing. Obviously, it's 
as important to choose a good pro- 
cessor as a good film. 

At this writing, the new films are 
available in 35mm cartridges only, 
except for Kodacolor 400, which 
also comes in 110. But eventually 
all will be available in 110 as well. 

Can you shoot ASA 400 film in 
an automatic camera designed for 
ASA 80 or 100 films? Yes. The ex- 
posure latitude—the usable sensitiv- 
ity range—allows the two stops ex- 
tra exposure you would normally 
get with most automatic cameras. 
Some 110 cameras, however, like 
the Kodak 48, are already keyed to 
ASA 400 film: Canon 110ED-20, 
Fujica 450 Flash and 350 Zoom, 
Minolta 110 Zoom, Minox 1108, 
Rollei E110’s and A110’s, Vivitar 
742XL, Regula XL400. 

Incidentally, the notch in the 
Kodacolor cartridge that sets the 
camera’s exposure system is in- 
dexed for only 250. Reason: The 
overexposure latitude of the film is 
greater than the underexposure lat- 
itude. Overexposing provides a mar- 
gin of safety. us 


The knife is still around 


) 


(even 


if the girlisn! 


First knives, like first loves, are some- 
thing you don't forget. 

For over a hundred years, we've 
made Case pocket knives with the same 
care and attention to detail. 

Today there are still some 150 
skilled hand operations in every single 
Case knife. So they're just as tough 
and reliable as that pocket knife your 
Grandfather carried. 

There are more than 100to choose 
from. In a variety of sizes, shapes and 
combinations. 

You may not feel the same way 
about the girl, but Case wants you to 
feel the same way about the knife. See 
them at hardware and most sporting 
goods stores. 


® 


The Quality Cutlery Makers 
W. В. Case & Sons Cutlery Со, Bradford, Pa. 16701. 


POWERFUL, TWO-SEAT ‘UTILITY TRUCK’ YOU /A BUILD 


New, Double Seat makes Heald Super Tryke a two-passenger "utility 
truck." Change combine shifts, check herds, run fences or irrigation 
pipes, for less operating cost than a pickup. Handy 20 x 10 x 10 box under 
hinged Double Seat stores tools, lunches, hunting and fishing gear. 
Tryke handles tough jobs with 2" steel tube frame; 8 H.P., 10 H.P. or 20 
H.P. ; full suspension; wide, low-pressure tires to grip any surface; 
dual, rear brakes for quick turns, sure stops; more features and 
accessories, including knob tires, tote rack, horn, speedometer, others. 
Easy-to-bulld kit saves you $200 or more for just 8-10 fun hours 
assembly time. 8 Н.Р. Super Tryke kit with Double Seat — $524.90. 
8 H.P. with standard bucket seat — $499.95! 
For free brochure, send ad with name and address to: 
Heald, Inc., Dept.PS-78,Box 1148, Benton Harbor, МІ 49022 


KIT SAVES 
YOU $200 
OR MORE! 


From The Largest Maker of Bike and Tryke Kits in the World — HEALD Inc. 
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NOW! Get in on the 
PROFITS E À 


Work part time, full time — 
right at home- we h 
you every step of the way. 


No doubt about It...as a small engine pro, you can cash in 
оп the huge demand for qualified men in One of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour— and hats 
just for labor. A simple tune-up earns as much as $17.50 for 
less than an hours work, and parts, engines and accessories 
will add even more to the profits. 


Plenty of business waiting for qualified men. 


(5000000 Suet Емне Мз M T 

That's the official count from the Engine Service Assn. 
0ne-million new engines are being built each month. With uy 
accredited Belsaw training, you Can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and ay you ell to service the lawnmowers, 
tillers, edgers, power rakes. garden tractors, chain saws, mini- 
bikes, snowmobiles, generators, go-carts, paint sprayers, snow- 
blowers...the list is almost endless. 


Equipment 
PLUS 


WP Clinton 
Engine 


Ail YOURS TO KEEP— 
„АПАЕ No Extra Cost! 


NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have " prior 
experience. You can master this profitable trade right at home. 
in your sparetime, Lessons are fully illustrated... 50 clear you 
Can't go wrong, and with our famous ‘learn-by-doing’ method 
you get practical ‘hands-on’ experience. We also show you 

to how to et business, what to charge, where to get supplies 
all the inside tricks of the trade с need to 
assure Success right from the start. 


Send for FREE Facts —Do It TODAY! 
NO Obligation - NO Sal 
You risk nothing by accepting 
easily you can learn the skills you need to increase 
your income ina high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. 


f QUA 
RUSH COUPON TODAY Á У" 


© 


BELSAW INSTITUTE rM A 
538K FIELD BUILDING А 
KANSAS C ^ 


Eran ESSE a] 
V kansas CITY, mo eami o M 


Prey un 

Г) YES, please send me the FREE booklet x 
V fuli detalis about starting my own business in Small В 
| ure Repair. | understand there is No Obligation and gi 
ГЕ that No Salesman will call on me. 


В NAME 


l ADDRESS. 


Ё сту. 


[ELE ЖӘИЕ 
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TAKING CARE OF YOUR CAR 


By RICH 
CEPPOS 


Got a useful car tip? Send it (with Social кай Мо.) to Car Care, Popular 
Science, 380 Madison Ave., New York, М.Ү. 1001 

if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


7. We'll pay you $25 


Replacing disk-brake pads? Compress the caliper pistons 


When replacing disk-brake pads, you 
must push the piston back into the cal- 
iper in order to fit the new pads over 
the rotor. To do this without damaging 
either the pads or the rotor, compress 
the piston before you remove the old 
pads. Simply insert a large screwdriver 


between the old pads and pry them 
apart until the piston is almost all the 
way back in the caliper. If you can't 
get enough leverage with a screwdriver, 
try using a small C-clamp to compress 
pad and piston. Finish the job by bleed- 
ing the system. 


Wire guard for auxiliary lights 


When mounting auxiliary lights, such 
as driving or fog lights, on the front of 
your car, it's a good idea to protect 
their wires from chafing due to con- 
stant vibration against neighboring 
sharp-edged parts. A simple precaution 
is to wrap a couple of turns of black 
electrical tape around the wires wher- 
ever they pass through tight spots such 
as grille bars, or between the bumper 
and the body. 


Grease that HEI module 


If you're installing a replacement mo- 
dule in your General Motors high- 
energy ignition distributor, you must 
coat the bottom side of it liberally with. 
silicone grease. This allows the module 
to transfer its heat to the body of the 
distributor for further dissipation. If you 
don't, it will overheat and fail prema- 
turely. The proper silicone grease is 
available at most auto-parts stores. 


Checking a faulty starter 


If your Ford has a seat-belt interlock 
system and develops starter solenoid 
chatter (the starter spins freely but 
doesn’t engage), press the override but- 
ton on the fender well. If the chatter 
stops, the trouble is the seat-belt-inter- 
lock relay, not the starter. 


Plug removal on cars with A/C 


On most GM cars with air conditioning, 
the compressor blocks the front spark 
plugs on the passenger's side. To reach 
those plugs, use an extra-long exten- 
sion on your socket wrench (you may 
also need a universal between the sock- 
et and extension). Turn the front 
wheels full left and go into the engine 
compartment through the space above 
the upper A-arm. Now you can reach 
the plugs from below the compressor. 


It's a high performance inflatable boat that takes larger outboards and 
more weight than comparably sized rigid hull boats with much greater 
stability and safety. PLUS: 

e IT FOLDS UP AND INTO TWO EASY TO MANAGE CARRYING CASES FOR 
EASY TRANSPORTATION ANYWHERE WITHOUT A TRAILER. 

* IT STORES OUT OF SIGHT WHEN NOT IN USE SO IT WON'T MONOPOLIZE 
YOUR DRIVEWAY, GARAGE OR YARD. 

* ITS MADE IN THE U.S.A. FROM THE MOST ADVANCED AND DURABLE 
MATERIALS COMPLETELY BY HAND ASSURING YOU OF UNSURPASSED 
RELIABILITY AND LONG LIFE. 

Send today for Bonair's FREE full color fact kit containing full details 

and prices on Bonair's seven inflatable models for outboard motors 

from 5 to 40 H.P. 


1 low cost Bonair. 
1 NAME 


1 ADDRESS 


Р; 


FREE FACT KIT! CITY 


For Sleoping The Original A 


euer aoe Air Bed 2 


* A Van Bed 
* APlay Pad 


SleepOna Cloud 


Credit Card Orders 

CALL TOLL FREE 

800-621-8318 

01. Call: 312-595-041 

Lightweight Adjust to your own comfort 


Durable, Lightweight... The ultimate sleeping experience hap- 
pens on a firm. structured AIR ВЕР” You actually sleep on 
firm. controlled channels of air that gently support your body 
Contours...and awaken refreshed from the most pleasant 
Sleep you've ever had. The luxurious. velvet-tufted l-Beam sup- The Ale GEO Beam оба ана 
port bed is inflated in minutes with a vacuum cleaner or any Frist 


air pump (comes with its own adapter), I Twin Size @ 2995 О РИ Size @ $49 95 


Please send me the following AIR BEDS. if not fully 
satisfied, 1 can retur within 2 weeks for a promp* 
refund. 


Delightfully sensual and exceptionally bares the An eerie e и King Size @ $79.95. 
BED™ is a dependable permanent mattress and the perfect shippir 
guest bed you can store on a shelf. Its soft, flocked finish pre- BD = bik cameras © = lenad @ ы. ga 
vents sucking whether voe Just sunbathing or dozing your BEAR Enclosed U een dt ta) 

The new and improved AIR BED" takes the seasickness, 
immabicy, water ond weht aut of water beds but gves you 
the same relaxed, "give and take." sensation. Two people can 
sleep on a full or queen size bed virtually undisturbed by the 
other's movements. This is because the patented I-Beam con- 
struction— with multiple controlled air chambers – supports 
your body evenly and independently. You don't sink down and 
the sides dont fly up as with inexpensive plastic furniture. Ad 
No frame or innerspring is required. yet your AIR BED" will fit dress. 
ito any standard bed frame we RE 

Unbelievably strong (24 gauge Poly Vinyl Chloride). In- 290777 
credibly light. Clean it with soap and water. Colors stay bright. ‘Signature 
At home or on vacation, it's the perfect way to camp, sleep. 


relax and play. Try it for 10 days with no obligation. I e Contemporary і 
source of structured AIR BEDS™ a= S redeas 


790 Maple Lane, Bensenvie 1.60106 
= тшшш ышы ee ыза эшч 


Charge My Credit Card Below: 

‘American Express С) BankAmericard [ Carte 

Diners Ciub Master Charge ~ Blanche 
NRG Sina 
Master Charge Bank = Exp. Date — 
Name. 
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WORDLESS WORKSHOP 


By ROY DOTY 


Mopeds 
Continued from page 69] 


Are they safe? 


Europe's answer to that question 
seems to be “yes.” The industry 
readily quotes a long list of im- 
pressive statistics: In France, 
where 10 percent of the popula- 
tion use mopeds as basic personal 
transportation, the fatality rate was 
shown to be 6.5 times lower than 
for motorcycles, and about 1.5 
times lower than that of automo- 
biles. In Sweden, mopeds are in- 
volved in five times fewer accidents 
than motorcycles. In Switzerland, 
they are involved in 10 times fewer 
accidents than motorcycles. And 
perhaps more to the point, in Que- 
bec, where there is no minimum 
age requirement for operation and 
mopeds have been in use just one 
year, they were involved in two 
times fewer accidents. 

What does all this mean to the 
United States? No one can be sure, 
but Kenneth Licht, who has been 
working on a moped pamphlet for 
the National Safety Council, points 
out that lifestyles here are differ- 
ent and it is “dangerous to attempt 
to generalize from these European 
Майер and apply them to the 
US.” 

Certainly high horsepower isn’t 
a problem. The engines are so 
weak that I found I could place 
one foot on the ground, open the 
throttle, and easily hold the mo- 
ped still. It takes about three phone 
poles’ distance to reach top speed. 

The only inherent safety ques- 
tion I noticed with the machine is 
the typically higher center of grav- 
ity than is found on most motor- 
cycles. You feel as if you’re on a 
bicycle, which may be necessary 
for pedaling ease, but a lower seat 
should make the machine more 
stable. However, I didn't see this 
as a serious problem. 


Sharing the American road 


To me, the real safety question 
is how will the mopeds fare in a 
Society that is used to higher- 
powered, wider, faster vehicles? In 
some ways the moped has the worst 
of both worlds. As with a bicycle, 
its relatively low speed means you 
must hug the side of the road in 
all but the slowest traffic. This in- 
creases the hazard of taking a spill 
in sand, having someone open the 
door of a parked car in your path, 
or having an automobile pull out 
of a side road or driveway with- 
out the driver noticing you. Bi- 
cycle-riding involves the same haz- 


ards, but you are more likely to be 
going at slower speeds. Fortunate- 
ly, moped drum brakes are more 
reliable than the caliper type found 
on most bikes. 

But what all of this means is 
that you must ride defensively. I 
made it a habit to keep the fingers 
of my left hand extended over the 
rear brake, frequently checked the 
rearview mirror, and tried to antici- 
pate any problems such as cars 
entering the road, sand, wetness, 
and any other types of slippery 
surfaces. As Licht points out, the 
automobile driver “simply doesn't 
see two-wheeled vehicles. They 
don't fit into his scanning pattern 
. . . his perceptual awareness. This 


66... The moped isn’t try- 
ing to be a motorcycle. It 
has less power than most 
lawnmowers, and once 
you get it off hard-sur- 
faced roads, it crawls. 99 


puts the burden on the moped rider 
to make sure he is seen." 


Safety equipment 


In states where the law has been 
made more lenient for mopeds, no 
helmet is required. The issue here 
is simple: 

Do you want a broken head or 
just a few scrapes and bruises? 
You may escape a spill at 25 mph 
with just scrapes and bruises if 
you're wearing a helmet. Without 
it you can end up with a con- 
cussion, or dead. 

Get in the habit of locating ped- 
als horizontally when you're riding 
with the engine on, for if one pedal 
is down and you make a sharp turn 
it may hit the road and spill you. 
To their credit, several moped man- 
ufacturers recommend such safety 
precautions as helmets, goggles, 
and always running with the lights 
on. Bermuda Bikes adds a high- 
visibility flag as standard equip- 
ment. 


The ‘‘almost mopeds” 


If getting a motorcycle license, 
registration, and insurance doesn’t 
bother you, and you want higher 
speed and are willing to learn how 
to handle it, by all means take a 
close look at small motorbikes in 


and near the moped’s price range 
of $300 to $500. 

Honda’s Express is a curious 
case in point. You'd think that 
when something walks like a duck, 
talks like a duck, and keeps com- 
pany with ducks, it would be a 
duck. Well, the Express, with its 
49-cc engine, handbrakes, and auto- 
matic transmission, sure looks like 
its ready to keep company with 
mopeds. But it has no pedals, and 
it's not a moped. 

Actually, it might be better 
likened to the fox in duck's cloth- 
ing, to garble an expression, for it 
has a couple of good points not 
found on mopeds: oil injection and 
a $299 price tag. But remember, it 
doesn't now have the same legal 
advantages of the moped. Still, its 
low price may be a sign of things 
to come in the moped industry. 
One manufacturer told me he hopes 
to introduce a $300 model this 
spring, and more than one ex- 
pressed fear that Honda would find 
a way to slap pedals on the Ex- 
press Honda, which introduced 
this little bombshell last fall, was 
keeping quiet. 

At 72 cc and 4.5 bhp, Yamaha's 
Chappy is definitely not a moped. 
Its higher power means that it can 
keep pace with automobiles and be 
used for off-road riding. But at 
163 pounds, it is light for a motor- 
cycle. It also offers automatic trans- 
mission, oil injection, and a step- 
through frame. Price is $379. 

Even a 98-cc Suzuki Go-fer costs 
less than some mopeds ($495) , and 
with larger tires, lower center of 
gravity, and a more powerful en- 
gine, it certainly has more to offer 
than a moped. That's why motor- 
cyclists regard mopeds in much the 
same way that a guy driving a 
Jaguar might view a Volkswagen 
Beetle—once he stops laughing. 

But the laughers miss the point. 
The moped isn't trying to be a 
motorcycle. It certainly has no 
aspirations to be a sport vehicle. 
It has less power than most lawn- 
mowers, and once you get it off 
hard-surfaced roads, it slows to a 
crawl. While the moped manufac- 
turers would like to crack the teen- 
age market, they’re plenty happy 
selling to suburban housewives, 
oldsters, and anyone looking for 
simple, practical, and enjoyable 
short-haul transportation. In short, 
many people who are buying mo- 
peds are buying them because of 
their low speeds, not in spite of 
them. йз] 
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Which Governs the 
Universe and You? 


What lies behind all existence? Is every- 
thing a product of supernatural design? 
Are humans shifted about by an arbi- 
trary will like pieces on a chessboard? 
Or does a stupendous energy, without 
reference to purpose, bring about a 
ceaseless transformation from atoms to 
stars and to life itself? 

ind — Order — Energy — may these 
not be summed up in one word: Con- 
sciousness? Behind all a Universa] Con- 
sciousness, impersonal, eternal. It com- 
poses the order of matter, the sensitivity 
of life, and that personal awareness that 
is д 

is is a new age! It is time to recon- 
cile science, philosophy, and mysticism. 
тан is found in unifying all experience 
and knowledge that man has acquired— 
no longer must man be dealt with sepa- 
rately with prejudice or preference. 


ACCEPT THIS FREE BOOK 


For a frank, fascinating presentation of 
a rational personal philosophy of life 
that dispels superstition and obsolete 
traditions, write for the free book The 
y of Life. It is presented by the 
osicrucians (not a religion), a world- 
wide cultural society. Through this book 
thousands have learned how they may 
acquire a fuller life. 


Please use this coupon 
or write to: 
SCRIBE: M.EK. 


The ROSICRUCIANS 
(AMORC) 
San Jose, California 95191 U.S.A, 


(Not a religious organization) 


Гое MER о о л 
| The ROSICRUCIAN ORDER (AMORC) l 
San Jose, California 95191 U.S.A. 1 

l 

| 


| Gentlemen: 

| бзэ Send me the free book The Mastery of 
ife. wish to learn more about Self and it: 

| cosmic relationship amd how I may benefit | 

| therefrom. 


| 
| Name 1 
[ Address | 
] сиу. l 


tate. ip. 
(Please print name and address) 
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Ford Fiesta 


5-in-1 engine 


Continued from page 77] 


speed transmission driving the front 
wheels, MacPherson strut front sus- 
pension, rigid rear axle with coil 
springs and track bar, rack-and- 
pinion steering, front disk brakes, 
Michelin radial tires, and carpet- 
ing. 

The Americanized Fiesta differs 
from the European version mainly 
in bumpers and engine. While Eur- 
ope gets a variety of four-cylinder 
engines, we will have only the 1600- 
cc engine here. In most other re- 
spects, the cars are identical. We 
get the same model lineup: the base 
Fiesta, a Decor model (the one I 
used), a Sport Group version, and a 
luxury Ghia Group model. 

Each of the options groups comes 
with its own distinctive interior 
trim and various other extras. Then 
there are other options that can be 
ordered on any of the cars: air con- 
ditioning, alloy wheels with wide 
tires, metallic paint, stereo radio, 
power assist for the brakes, a wiper 
for the hatchback, and a sunroof. 
About the only thing you can’t 
get is an automatic transmission. 

With our new national energy- 
conservation policies, the Fiesta 
seems just about perfect for the 
times. It offers the room and ver- 
satility that a family requires, and 
has the kind of ride American car 
buyers could easily learn to accept 
—important qualities that have 
been missing up to now in most 
small economy sedans. 

The Fiesta’s main competition is 
going to be the Rabbit. The cars 
are very similar. The Fiesta offers 
a tad more rear-seat room, but the 
Rabbit is a shade quicker. In most 
other areas, the two are so close 
in performance and so similar in 
design that there is little to choose 
between them. Official prices have 
not been set as of this writing, but 
I estimate a Fiesta like ours will 
cost about the same as a compar- 
ably equipped Rabbit. If that’s so, 
the Rabbit has met its match. 5 


“Who says І can't argue with radar?” 


Continued from page 73. 


economy gains are offered as “typ- 
ical values observed by Eaton." 


Operating "Typical fuel- 
mode economy gain (95) 
Highway cruise x 15 
Low-speed cruise 25 
Idle s 40 
Deceleration 40 
Light acceleration ..... Р 10 


How it works 


'The basic sensing inputs that 
control valve selection are engine 
rpm, throttle-plate angle, transmis- 
sion gear ratio, intake-manifold 
vacuum, and jacket-water tempera- 
ture. This temperature is the go 
signal that brings the selector into 
action; the engine must be warmed 
up. I noted, however, that restart- 
ing a warm engine immediately 
pops a 4 onto the display. From 
here on, driving modes and the 
built-in logic for a particular car 
handle the valve selection. 

'The mechanical part of the valve 
control is fairly simple. On the 
signal to cut out a cylinder, a sol- 
enoid (mounted on the rocker-arm 
support studs) tugs a ruggedly 
built pair of deactivators into posi- 
tion. To see how this works, follow 
through on the accompanying draw- 
ing. The response is fast, although 
you might detect the momentary in- 
terval it takes to reactivate when 
you tramp down. 

With both valves closed, the 
trapped air in the combustion 
chamber is simply compressed and 
expanded on each up and down 
stroke. Most of the energy used 
to compress the air on the upstroke 
is reimparted—in spring fashion— 
against the piston on the down- 
stroke. 

Fuel savings of 15 to 40 percent 
are considered possible when all the 
other engine details have been ad- 
apted to take full advantage of the 
valve selector. 

Nevertheless, some of its charac- 
teristics prevent it from ever oper- 
ating as the equal of, say, a four- 
cylinder engine. For one thing, 
even though you run on four cylin- 
ders, or whatever, you still have 
the weight of eight. The oil pump, 
water pump, fan, frontal area of 
the radiator, volume and weight of 
the coolant, and transmission size 
and weight still remain size eight. 

But that's a typical engineering 
trade-off. 'The valve selector doesn't 
give you everything, but it's one of 
the closest approaches to every- 
thing I've seen yet. Its chances of 
going into production look good. GE) 


Pocket pagers 


voice pagers, the Minitor, was pur- 
chased by the public-safety depart- 
ment in North Augusta, S.C. “We 
had a telephone alert system," says 
director Walter Newman, “but 
that's only good if a man's near his 
telephone." The pagers help sum- 
mon off-duty officers, who combine 
fire and police duties. “Unless he 
cuts it off completely, an officer 
can't get away from it," Newman 
said. 

Not everyone is pleased with this 
kind of electronic leash. “Опе of 
our problems with radio pagers is 
a reluctance of union or service 
people to be reached," says Ed 
Watts, Lin's sales manager. “We 
used to get a lot of pager 'break- 
downs' for this reason." 

Radio-paging technology has im- 
proved steadily. Aircall in New 
York, now a Lin division, pioneered 
a non-selective AM-radio paging. 
In the early 1950's, you held a two- 
tube receiver to your ear and lis- 
tened for your code number among 
others being read. 

Selective paging was a big im- 
provement: Receivers were intro- 
duced with two reed relays ad- 
justed to resonate at certain fre- 
quencies. If two out of 60 different 
audio tones are broadcast, relays 
in only one pager latch up and 
trigger a beeper circuit. Such sys- 
tems handle 3540 subscribers. 

A key development occurred in 
1960, when RCC received autho- 
rization to interconnect with the 
public telephone network. Auto- 
mated terminals were developed to 
translate incoming phone calls into 
code and page subscribers without 
using an RCC operator. 

In the early 1970's, integrated- 
circuit (IC) receivers eliminated 
the need for relays in pagers. Also, 
minicomputers provided а still 
more automated RCC service. Mo- 
torola introduced a tone-type sys- 
tem that handles 100,000 subscrib- 
ers on a single channel. In this 
Metro-Page technique, 11 different 
tones can be transmitted. Each re- 
ceiver is actuated when it detects 
in sequence the five tones it has 
been coded for. Metro-Page can 
beep four pagers every second. 

Americans won't saturate such 
enormous subscriber capacities for 
a while. But one marketing execu- 
tive suggests that gadget-happy 
consumers will meet the challenge: 
“Гуе got several beeper users 
who've taken green, white, red, and 
black pagers to match their out- 
fits," he said. us 
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Introducing the NEW Bonair Seasled. The most hilarious and excit- 
ing water sport invention in years. Towed behind any boat capable 
of pulling a skier, the seasled takes up to five riders at once, adding 
group fun never before possible. At slow speeds, it's safe for children 
and grandmothers, but at high speeds it provides thrills that even 
expert skiers appreciate. The inflatable design won't injure riders 
and the 50 Ib. package stores in about the same space as a suitcase. 
Introductory quantities are limited, so write ошау for full details. 


Aonair boas. 


STREET. 
city 


ACS INVISIBLE EYE™ 


7880 CONVOY COURT, SAN DIEGO, CA 82111 
TURNS ON your lights, front or back, AUTOMATICALLY. 
SCARES any uninvited night visitors. TURNS OFF your 
lights after you leave. 


lights on ONLY when you need 


RCS' INVISIBLE EYE is a patented all solid-state mini- 
|powered radar which the characteristic movements, 
‘of people. It emits an energy level well within government] 
safety limits. It has a sensing range of 15 feet minimum and| 
covers an angle of about 30 degrees. Its size is about 3x4" x| 


to follow instructions. (Light fixture not included). It can 
control lights totaling up to 200 watts. 
Install it yourself or have your electrician do it. 
Distributors inquire on company letterhead. 


LOT Dept. PS 77 
remo convoy Cour, San Diego, California $2111 


1 
i 
ares 1 
shipping charges. О Please send more information. П 
[nclosed в $1 for handing costs. i 
TcHeck ENCLOSED FOR ¢__ 1 
ICHARGE MY: BANKAMERICARDC] MASTERCHARGEC) МБАСЩ 
i 

1 


Icono no. 
Беште о 


EXPIRATION DATE. 


a mà | 
фоне ' 
сту. STATE. ze. 1 
Hs California residents add 6% sales tax. E 


Suite 226, 15501 W. 109th St., 
Lenexa, Kan. 66219 Ph. (913) 888-8484 


Stop spending money needlessly for new 
Spark plugs. Here's the answer! 
Satisfaction guaranteed or money back. 


spark plug cleaner 
CLEANS PLUGS IN SECONDS! 

Sludge and built-up carbon deposits can 
cost you plenty in plug replacement. 

Instead, get whist plugs in just 30 
seconds. Here's all you do: connect unit to 
any household outlet, insert plug, press but- 
ton, remove plug. Re-gap. 

Satisfy yourself that clean plugs will give 
you longer usetul spark plug life, better per- 


formance, more mileage. MONEY BACK 


State. Zip. 


ing and handling 


plus $1.95 shi 
unit. NJ. ts add 5% sales 
LE UNITFACTORY inspecteD. | 
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GET THE BEST NEW DO-IT- YOURSELF Bt BOOK 


Popular Science Book Club offers you the best new, often 
hard-to-find do-it-yourself books available on home 
improvement and repair, house building, masonry, 
ng, plumbing, home workshop, 
appliance repair, home protection, how things 
work, cars and car repair, electronics, modern 


carpentry, wi 


technology and many more Popular Science 
subjects... 


AT DISCOUNTS UP TO 60% and more 


To join the Club, choose any 4 of these books 


(worth up to $63.80) for just $1 plus postage and 


handling. Your only obligation is to buy just 


two more books in the coming year—brand new 


books of your choice, all at giant discounts! 


2250. GOOD SHELTER by Judith and Bernard Rabb. Complete 
guide to mobile, modular, prefab houses, domes. All specs, facts, 
set-up data, delivery details. Illus, Retail $10.95. 


2228. DELONG'S GUIDE TO BICYCLES & BICYCLING. How to 
select, repair, "tune" scores of brand name bicycles. Tips on 
touring, cycling trips, family outings. Illus. Retail $12.95. 


2244. THE COMPLETE BOOK OF HOME REMODELING by 
Robert Scharff, How to paint a wall, add on a room, update wiring, 
Тетова а bathroom, much more. 400 show-how pictures. Retail 


2245. WOODS AND WOODWORKING by Glenn E. Baker and 
L. Dayle Yeager. How to plan, build dozens of wood projects: 
e enr storage, built-ins. Tips on tools, techniques. Illus. Re- 
tail $12.95. 


2258. THE ENCYCLOPEDIA OF HOUSEHOLD PLUMBING, IN- 
STALLATION AND REPAIR by Martin Clifford. Repair, replace, 
design, install every part of your plumbing system. Hundreds of 
show-how illustrations, Retail $14.95. 


2225. THE NEW YORK TIMES BOOK OF VEGETABLE GARDEN- 
ING by Joan Lee Faust. How to grow delicious tomatoes, corn, 
peas, lettuce, carrots—55 different vegetables (including 12 dif- 
ferent herbs). Almost 200 pictures including full color. Retail $9.95. 


2249. THE MODERN TREASURE FINDER'S MANUAL by George 
Sullivan. How to use electronic metal detectors to uncover treas- 
ures, gold, valuables. How to select, use them on beach, under- 
water and in your own backyard. Illus, Retail $8.95. 


2224. THE ENCYCLOPEDIA OF HOME WIRING & ELECTRICITY 
by Martin Clifford. How to install BX, three-way switches, a new 
doorbell, how to locate blown fuses and more. Retail $14.95. 


1057. 2-BOOK ELECTRONICS LIBRARY. HAVING FUN WITH 
TRANSISTORS and ELECTRONICS GAMES & TOYS YOU CAN 
BUILD both by Len Buckwalter. Make 28 fun projects with basic 
how-to on resistors, transmitters, more. Paperbound. Retail $6.75 
for both. 


2246. THE FORMULA BOOK by Norman Stark. Hundreds of step- 
by-step recipes for personal, household, shop, car, garden prod- 
ucts. Full make-it-yourself how-to for cleaners, sealers, spices, 
soaps, much more. Retail $10.00. 


2218. GARDEN CONSTRUCTION IN PICTURES by Andrienne 
and Peter Oldale. How to build everything from a tiny back-door 
patio to a grand formal garden. Plant care info. 710 show-how pic- 
tures. Retail $10.95. 


354. DO-IT-YOURSELF HOUSE BUILDING: STEP BY STEP by 
Charles D. Neal. How to construct your own one-story house, 
cabin, tool shed or weekend hunting retreat in the woods. 600 
photos and drawings. Retail $12.00. 


2262. UPHOLSTERING FOR EVERYONE by William Parker and 
Alice Z. Fornia. 700 pages of easy show-how for every recovering 
job: side chairs to full-size sofas. Retail $18.95. 


WAVING 
FUN 
m 
TRANSISTORS 


2226. YOUR HOMEMADE GREENHOUSE AND HOW TO BUILD 
IT by Jack Kramer. How to build footings, foundations, do fram: 
ing, roofing, plant info, much more. Many pictures. Retail $7.95. 


2307. SUCCESSFUL HOME GREENHOUSES by William Scheller, 
Complete building and growing guide tells how to select and 


Construct homemade or pre-built greenhouses to keep thriving 
gardens all year long. Illustrated with plans. Retail $12.00. 


2297. ELECTRICITY & ELECTRICAL APPLIANCES HANDBOOK 
by J. T. Adams. How to install, up-date household wiring and 
appliances at peak efficiency. Valuable troubleshooting tips. Illus, 
Retail $12.95. 


2231. CONCRETE AND MASONRY, TECHNIQUES AND DESIGN 
by R. J. DeCristoforo. How to plan, finish all kinds of brick, block, 
masonry projects: walls, walks, terraces, patios, curbing, furni- 
ture, more. Illus. Retail $12.95. 


2271. THE BUILD-IT-YOURSELF FURNITURE CATALOG by 
Franklynn Peterson. Easy projects (without fancy tools) show how 
to make chairs, tables, cabinets, shelves, chests, beds, more. 
Illus. Retail $9.95. 


2273. THE COMPLETE BOOK OF CB RADIOS by Madeline 
Dolowich. How to buy, install, use all types of CB equipment: 
Menem accessories, anti-theft devices, more. FCC rules, Retail 
9.95. 


. "(regularly up to $63.80) 
when you join the #1 book club 
for do-it-yourselfers 
POPULAR SCIENCE BOOK CLUB 
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When installing asphalt shingles, use 
starter strips along the eaves and 
take to thicken the edges of the 
roofing. 


The Complete 
Book Of 
CB RAL 


haven't pulled loose. 


HOW POPULAR SCIENCE BOOK CLUB WORKS 


As a joining member of Popular Science 
Book Club you get any 4 of these books 
(worth up to $63.80) for just $1 plus postage 
апа handling. 

Then, about every four weeks (15 times а 
year), you'll receive a special Club bulletin 
describing the coming selection and alter- 
nate books. Review the bulletin promptly. If 
you want the Main Selection, do nothing: it 
will be shipped to you automatically. If you 
do not want the Main Selection, or want 
Alternate books, or no books at all, indicate 
your wishes on the form that comes with the 
bulletin and promptly return it before the 
date shown. 

BIG DISCOUNTS — Your prompt review of 
each bulletin and your prompt return of the 
special form — if you do not want a Main 


~ Mail the attached card or write to the address at left - 


Selection or if you wish to order Alternate 
books—enable us to service members most 
efficiently and help keep prices down. This, 
in turn, enables us to offer you huge Club 
discounts up to 60% and sometimes more. 

Your only membership requirement is to 
take just two more books—of your choice— 
within a year. To retain your Club discount 
benefits, you need take only one book a year 
thereafter. 

All books in the Club are offered to you at 
discount and virtually all are identical to the 
original publishers’ editions: same paper, 
binding, jacket — same everything except 
price. Popular Science Book Club offers you 
the best new, often hard-to-find do-it-yourself 
books at the biggest bargains available today! 


When a surface unit on your 
electric range won't work, check 
to see that burner terminals are 
fully inserted into receptacle, 
and that wires to receptacle 


225 YD. RANGE 


REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 — 
TRUMARK WRIST-ROCKET: P.O.BOX 1517, BOULDER,CO.80306 


l'sivo (BRAND NAME) TOOL CATALOG 
Thousands of Exciting Tool Values! Stonley, 
| skit, Millers. Falls, Wellsaw, Dremel, Disston 
| Helios, Speedy Sprayers, Plumb, Kennedy, Huot, 
1 Rockwell, Channellock, Crescent, Vise-Grip, Rid- 
gid, Unimat, Audel Books, Nicholson, General, 
| Indestro, Xacto, Wiss, Pony Clamps, Wen, and 
many other Nationally Advertised’ brands of 
Tools & Supplies, We ship Coast to Coast ot 
| prices hard to beat. Send $1.00 for our big 168 
| page tool catalog today. 


| SILVO HARDWARE CO. 
à е 5-537 | 


Table—ideal for shaping 
land jointing small mo- 
terials that are normally 
difficult to handle. Build 
picture fromes, plaques, 
or easily add a decorative 
touch to mouldings. Feo- 
tures miter gauge for safe 
cutting at ony angle. Ac- 
cepts most router Skil, 
BED, Stanley or Rockwell 
— Add $2.50 for shipping — Reg. $17.95 
s 


Universal Router / Shaper | 


ee Drill Your 
Own Water Well 


50..100...200 Feet Deep. 
SAVE HUNDREDS ОЕ DOLLARS! 


You can tap the vast, unlimited supply of good, clean, pure water 
beneath the surface of your property and have all the water you need for 
24 per day. 

What makes this possible is a remarkable invention called the Hydra- 
Drill. Amazingly, it is almost as easy and inexpensive to operate as a 
power lawn mower. In the last 10 years, thousands of people all over the 

T world have drilled water wells with a Hydra- 
Drill. 

If you want to know more about this won- 
derful way to drill your own water well and 
have a lifetime supply of chemical-free water 
for just pennies per day, then do yourself a 
favor. Send just $1 for our big, fully-illustrated 
information package including complete in- 
structions on "How To Drill For Water." The 
| information package will be rushed to you by 
return First Class mail. Satisfaction guaranteed 
or your $1 back! 


— CLIP COUPON AND MAIL TODAY! 


Please send me the illustrated informa- 
Чоп package including complete instructions on "HOW TO 


: DRILL FOR WATER. 


Co. 
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* Buy Factory Direct and Save. 

• Thousands In Use Free Brochure 

* Easy Homeowner Installation 

* Immediate Shipment by UPS or PP 

HELPMATE Equipment Co. Dept. PS777, Baroda, MI 49101 


PEDALPOWER excit- 

ing new bike drive 

tames tough hills. Be 

independent. Shop 

when you want. Fits all 

Ww Bikes, Adult Trikes. 

Installs in minutes. Thousands sold. Re- 
charges overnite. Travels 100 miles for a 
dime. Send for FREE illustrated booklet. 


GENERAL ENGINES CO., 
5464 Mantua Blvd. , Sewell, N.J. 08080 


Build Your Own 
Grandfather Clock 
starting under 

52 
(Including West 
German Movement) 

* Do-It-Yourself 
Case Kits, parts 
pre-cut 
Solid 34" Black 
Walnut, Cherry, 
Mahogany, Oak 
Solid Brass 
Movements, Dials 

ished Clocks 

Direct Factory 


WRITE FOR FREE COLOR CATALOG 


EMPEROR 
CLOCK COMPANY 


Dept. 228, Fairhope, Ala 36532 


WORLD'S LARGEST MANUFACTURER, 
OF GRANDFATHER CLOCKS 


Visit our Factory 


TELESCOPE LIKE IT! 
AMAZING & HARD-TO-FIND IERE |S Ne ӨТНЕН 


т =. o THE NEW EDMUND 44^ 1/4 
ХЕ BIS EY NEWTONIAN WIDE FIELD 
SPACE AGE - HOBBIES f REFLECTOR TELESCOPE 


А 'THENTIC SCALED WIND MILLS =, Clear, bright, spectacular wide angle views of 


Real-thing replicas show wind stars, moon, comets ... easy to изе... portable! 
dire eel silently re- 


+ volves. Outdoor mailbox, indoor 2 IN SECONDS YOU'RE SCANNING THE ASTOUNDING UNIVERSE, able to 
lanter, ete. Durable steel; see and study the breath-taking cosmos as perhaps you never have before 
lum. color, red trim. : 


No. 71,923N.(17" DESK MOI 
4% FOOT, 14 LB. ...No. 71,924N. 


В FOOT, 46 LB. ...No. 85,229N. . d insert the eyepiece, focus, and it 0 ives you more stars 
single view than any other type of tele: crisp, finely resolved im 


Surplus Philco-Ford radio сһаз- 

sis (144x13 "9/16x3¥2") mounts Top quality optical system: /4 parabolic primary mirror (Уз we 

anywhere. 11 transist., AM/FM prealigned Ye wave diagon; a coated optical wind ‘optics from mois 
m hi-sens. tuner, AFC, 234’ Patent and dust. 28mm Kellner eyepiece (gives 15X, 

speaker. Orig. cost $30 ea. іп Pending Barlow) Fastfocusing (25' to infinity). Bright Sc! 


3.000 quant. Retail over $40. | сату ар, А "first" scope "must $ 95 
No. 72,275N (NEW! READY TO PLAY!$19.95 Ppd. И 
SAVE $6 MORE! BUY 3 OR MORE G $17.95 PPD. There is no other telescope like NO. 2001N 149%, 


——  —PRESÁ5 LLL 2 ILL A 

BUILD A WORKING 

= SUPER POWER FOR 

Acting Engine can power 

үс: ANY AM RADIO 
New Antenna Assist Turns 

МАВА:СНОВЕН ан 3 A Tiny Transistor Into A Tiger! 

X6 


0 binocular (modified) to 


This amazing antenna assist has pulled in stations up to 1000 miles away! Just set it beside 
ses; your radio (no wires, clips, grounding) and fine-tune Select-A-Tenna's dial to the same 
1000 yds, Relative brightness, Trequency— "gangbusters"'! Terrific for sportsmen, vacationers, shut-ins, radio & electronics 
3.0. Fully coated optics, more! buffs, Service men & women—anyone who wants to get” home to a favorite station. Great for 

оз) $99.95 Ppd. Clearing weak signals in radio depressed areas, off-coast islands, stations in crowded frequencies, 


— ———— hard-to-tune stations way up on the dial, Solid state—no tubes to replace. Uses no 
GIANT (MAGNET, LITTLE PRICE! electricity or batteries—works almost forever! Tough, break-resistant plastic case 519? 5 
Te m to our over- 150 ГА [^ blends with any decor. STOCK NO. 72,095N JUST Ppd. 
treasure from the acram ULTRA SELECT-A-TENNA (TUNES OVER 1000 MILES AWAY) 
i Steel plates Ale. 1 Currently in use on Alaska’s north slope where radio reception is very difficult. 
(1 x Ta x 4%") Has jack input & jack to which you attach 50 ft. of antenna wire (not included) 495 
No. 42,318N.... $11.95 Ppd. STOCKNO. 72,147 N oui? Ppd. 


"EDMUND DELUXE WEATHERSTATION 
PUERTA Uo Г геше игы, SAVE 50%! REG.$30.00 VALUE SPY SCOPE 


[NC 48x20 MONOCULAR 


windchill, 
hart: 


етти ыны NOW 514.95 ppd. 


щш imperd, value a 
achromat lenses on revol À / > T 
turret! Color-correcte Fantastic bargain in a fine sighting instrument. 


i a maina] Top quality 8 X 20mm Spy Scope, a $30 value, is 


now offered at $14.95! Our special purchase saves 

(WOOD CASE INCL.) M you 50% ... and you get fully coated optics; 393- 

No. 70,008N ....$3! d. foot field of view. Weighs just two ounces—stores 

No. 30,197N (500X OBJ. ATCHMT,) ....$10.75 Ppd. in pocket, purse, glove compartment. Fits in your 
ECONOMY BEAM SCALE, palm, so you can peer into hard-to-see places 
AVOIR./METRIC without letting your subject know you're spying. 


Great for bird-watchers and racing fans. Includes 
neck strap, leatherette 3% x 17 x 2" case. Beau- 
tiful brushed metal finish. At this special low price, 
buy two—one for you, one for a gift! 


STOCK NO. 1568N JUST $14.95 ppd. 
nup EE GIANT FREE | COMPLETE AND MAIL COUPON NOW 


Ба) for porte biafe 164 PG. CATALOG EDMUND SCIENTIFIC CO. 300 Edscorp Bldg., Barrington, N. J. 08007 


aid to relaxal Send me the following: 
5 пісні sensitiv: st EE Stock No. Quantity _Price Ea. ү 
IT) $37.50 Ppd. = 
No.71,809N (FULLY ASSEMBLED)..$59.95 Ppd. x OSEND FREE 


MYSTERY OF ENERGY AND AGING = яо MEAE: 
фы rani uic ries C BankAmericard С Master Chg. 
of energy & aging—show that “000 UNUSUAL BARGAINS y Interbank No. 

it ti ntradicted 
й паше? Test claims like meat FOR HOBBYISTS, 


ech Di SCHOOLS, INDUSTRY 
0. 


‘Add handling charge $— — —1.00 
Enclosed is — check, 
Card No. —M.0. іп amount of — $ 


Expiration Date. Signature. 
30-DAY MONEY-BACK GUAR- 


EDMUND SCIENTIFIC CO. ANTEE. You must be satis. Address 


к f t d 
300 Edscorp Bldg., Barrington, N.J. 08007 e (609) 547-3488 Line dom for fretum State, Zi 


L 


America's Greatest Science e Optics e Hobby Center 


| SAW and TOOL MÀ = y 
SHARPENING... Е 


Save assembly costs + 


| A Profitable Business For You when you build the 
groundhog Semi-Kit 
tiller, with easy-step 
instruction sheet and 


Hundreds of people have started successful sharpening 
businesses of their own. Hundreds more are needed! You can 


start now... just follow the proven practical Foley way. common tools in 


just 6 hours. "Earn" $10-$50:hr. assembly 
Earn Up To S8 An Hour time. Groundhog features tough 5 H.P. 
Tecumseh engine, efficent chain drive trans- 


In your spare time you can make $50 to $100 a week. Working full time you mission, V-belt clutch. Tilling depth and bar 


тай make as much as 81000. month. height adjust to 15 points. Slasher tines (14" 
Al о irt is уо! ‘ision. Foley will help fina: ‘ou. There's 
Ш it takes to start is your decision. Foley will help finance y. lere's no D.) til 26". 14° or (with optional tines) 36" 


franchise fee. You can operate from your garage. basement or a spare room. 


P ' swath. Blades bite 9+" deep, yet even ladies 

No experience Needed; ^ Бе “eine буп, Бака! can handle rounthon Groundhog converts to 
b dee rin eres ODE GIU SRE на walking tractor for use with attachments. Tiller 

Жо: ow € ааш уса i-e ЖУ. kits start at $199.95. Send name, address to: 
and earn big profit ^ Heald, inc., Dept. P$7, РО. Box 1148, 


FREE BOOKLET Benton Harbor, М! 49022 


Fill in and send coupon. You Il receive, at no 
CHECK IT OUT! 


obligation, a booklet that describes the 

opportunities available in the sharpening field 
There are more opportunities, 
products and services offered 


r Foley 20 
COMPANY 
| 


7197 Foley Bidg., Minneapolis, Minn. 55418 


Name in the ‘“‘Classified Opportunity 
— Mart," immediately following 
" " this section. You may find just 


PHONE 


or call TOLL FREE 1-800-328-8488. 


WHEN YOU BUILD AN 


what you've been looking for. 


BIKES WILL STAND IN PLACE AGAINST THE WALL 
“PARKING IN YOUR GARAGE MADE EASIER 
EASILY INSTALLED ON ANY GARAGE WALL. 

*PLASTIC COATED METAL *ADJUSTABLE BRACK- 


BIKES INCLUDING HI-RISERS| 
d 5 10 SPEEDS. 


1 KIT, $1.95 + о POSTAGE 
1 KITS, $5 95 + 00 POSTAGE 
MICH. RESIDENTS ADO 4* SALES TAX 


IS THE DIFFERENCE! 


NEW 32-PAGE COLOR 
CATALOG shows 19 authentic 
antique replica floor, wall & 
mantel clocks plus the fine 
woods & imported movements 
to build them. Send $1 for 
catalog & 1 of the following 
plans to build (check): Grand- 
father О Grandmother O 
Steeple O or School O clock. 
CATALOG ALONE 50€ 
MASON & SULLIVAN 

Dept. PS77, Osterville, Ma. 02655 


The Only 
SOLAR PARTS Catalog 
for Do-It-Yourselfers 


Solar Components, 
Absorbers, Books, 
Pumps, Collectors, Pool 
Heaters, Controls, 
Glazing, Tanks, 
Do-It-Yourself Plans, Kits, 
Other Energy 
Saving Devices, 


FERNDALE, MICH 48220 
MONEY BACK GUARANTEE 


SWING-SWIVEL TV STAND 


Extends up to 6 ft. from base support, 
Ideal for bedroom, den, or bar. Moves 
easily to any position and out-of-way stor. 
age. Not presently available. Build yours 
in 2 evenings with hardware store materials 
for under $20. Complete illustrated plans, 
parts list, step by step instructions; $2.00. 


ETS CENTER 


Box 651, Willoughby, OH 44094 


Send $2 00 for 
your 77 Edition to. 
SUN 
P. O. Box 306 
Bascom, Ohio 44809 
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Create a 
Family Treasure 


Build one of our exquisite 
grandfather clocks. Create a 
real conversation piece and 
family heirloom. Kits are 
Red-i-Kut, easy-to-build, 
semi-assembled of solid *4 
in. kiln dried mahogany, 
cherry or walnut. Tubular 
bell or Westminster rod 
chimes. Spun brass Goddess 
Diana Lyre or Lady Floren- 
tine pendulums. Send $2.50 
for set of three plans, 
AMERICAN CLASSIC, 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY plus full color 
descriptive literature, and 
specifications on all kits 
and movements. Est. 1916 
KUEMPEL CHIME CLOCK 
WORKS & STUDIO, 21195 
Minnetonka Blyd. PS-77 
Excelsior, MN 55331. 


UGK 
ENDS WOOD SPLITTING 'DRUDGERY 
w low cost COMPACT MODEL with trailer type wheels 
! hitch coupler for farmers, camps, ү cottagers. 
ton ram, 2 cycles per min., splits = 
5 25" x 18". Also avail- 
e for 8^ wheels for 
nk transport. 
details write: 
ua Engineering, Inc., Dept. K, Box 605 Piqua, 0. 45356 


NOTICE: RECORD RATERS WANTED 
(No experience required) Each month you will 
receive nationally released albums to rate. THERE 
IS NO EXTRA CHARGE for the LP's you receive 
You pay a small membership fee which covers all 
costs of the LP's. We pay postage. In return for your 
opinion, build your LP collection. "First come basis. 
For application write: EARS, DEPT. PS Box 10245, 
5521 Center St., Milwaukee, WI 53210. 


Now, Powerwinch 
is cordless: 


World's first portable electric winch can 
pull up to 2,000 Ibs. Goes wherever you go. 
Operates on 12 volt re-chargeable battery. 
Perfect for boaters, off-roaders, farmers. 
Weighs just 25 Ibs. FREE battery charger 
included (for a limited time). 


Powerwinch Cordless 
Powerful. Portable. Affordable. 


----------- €— À'sná 


ü Please send me a Cordless Powerwinch & 
Chgr. Enclosed is check or money order for 
$169.95. (Ship. incl.) Conn.: add 7% sales tax. 


O prefer to pay upon delivery (C.O.D.). 
О BankAmericard (VISA) О Master Charge 
Credit card number 


EXSIETE TET ETE 


(Sorry, no other credit cards accepted.) 


Name. 
Address. 
City 


217 Long 


T Sporting Events Are An Experience As Exciting 
аз Being The 


+ Movies Are Seen The W 
Movies Are te Way They Were Meant 


* Pong And Other Video Games Are More Exciting 
tan Ever! 
"an Be Used With Video Tepe 
Playback Equipment! 


THE NEW LIFESCREEN I! 


WE HAVE RECEIVED THOUSANDS OF INQUIRIES! 
YOU REQUESTED PLANS FOR A BIG SCREEN TV THAT WOULD: 
utilize any portable TV as an image source — require a minimum of floor space 
—be a beautiful piece of furniture. 


THE ORIGINAL 
NOW — EXTRON IS HAPPY TO ANNOUNCE LIFESCREEN | 


THE NEWLIFESCREEN П 


‘The LIFESCREEN was designed for the Do-It-Yourself enthusiast who wishes to 
have the enjoyment and excitement of a professiona! Big Screen ТУ — but refuses 
to pay the $1500 to $4000 that most manufacturers charge for thí luxury 
FACTS 
he special LIFESCREEN,, Lent and Front Surface mirror supplied by Extron 
е the same type used by major Big Screen TV manufacturers (Sony, Muntz, 
tc). THESE PROFESSIONAL COMPONENTS SHOULD NOT BE CONFUSED 
ПТН THE CHEAP PLASTIC MAGNIFYING IMITATIONS NOW FLOODING 
THE MARKET BECAUSE OF THE POPULARITY OF BIG SCREEN TV. 
The EXTRON TV Sereen — the same used by the major Big Sereen ТУ manufac- 
turers — is 16 TIMES BRIGHTER than a flat matte surface and 6 TIMES 
BRIGHTER than most flat beaded movie screens. Its parabolic shape rejects 
"highly efficient and directionally месине 
tion image that vs exceptionally sharp and colorful 
COMPLETE LIFESCREEN | 
үт PACKAGE: 


‘The INDEPENDENT projection system 


TUO that can be uted with ANY SIZE screen 
The SELF-CONTAINED internal projection ТАРУ Поне ОТАУ ТОТО $ 
TV that will utilize any traniistor portable TV sosta Skuas QUID 


(12" to 19") . . . requires only 2 x 4 feet of 

floor space — fits neatly against any wa 

and lends its beauty to the decor of any room. 
COMPONENT LIST. 

1 set of LIFESCREEN И Plans 

1 Portable transistor Color TV (12" 

1 LIFESCREEN Lens 


COMPONENT LIST 


|} ser of LIFESCREEN І Plans 
|| Sharp 13" Model 13421 Color TV or 
‘Sony 157 Model KV 1541К Color TV. 


THE EVERYTHING GUARANTEE 
[EXTRON GUARANTEES EVERYTHING: THE PROFESSIONAL| 
БАНТУ ACCURACY ОК DESCRIPTION, AVALABILITY АО, LS se Mr 
PROMPT DELIVERY OF COMPONENTSDESCRIBED IN Tre Ab | MESCE 
your LIFESCREEN PROJECTION SYSTEM, you]; fe TRON LS 50 Screen 32"x40"/50" 

not sad or amy reason, reum all component to EXTRON |. Dig 

M Smear tcp, Wet Nol mec. CERE for worm canton soncews 

and ofthe putas pre, 


65900 (4 EXTRON LIFESCREENs PROJECTION SYSTEM 


to 197) 


PLEASE RUSH ME ONE COMPLETE SET OF LIFESCREEN I PLANS . 
PLEASE RUSH ME ONE COMPLETE SET OF LIFESCREEN II PLANS ..... 

PLEASE ALSO SEND ME THE ITEMS CHECKED BELOW: 
LIFESCREEN LENS. 

17 LIFESCREEN FRONT SURFACE MIRROR, 8” x 10° 

11 LIFESCREEN FRONT SURFACE MIRROR, 14X" x 20" 

(2 EXTRON LS 50 SCREEN 32" x 407/50” Diagonal. 


O COMPLETE LIFESCREEN I PACKAGE 
D COMPLETE LIFESCREEN II PACKAGE. 


т] 8831 Sunset Boulevard, 
West Hollywood, California 90069 
10515000 Name. 


952000 Address. 
53000 
1 езөодо CY 


@ 5269.00 САКО NAME 
@ $299.00 CARD NUMBER... expr, рате 


LL ero PAK - so] 


State__Zip. 


All prices Г.О. factory -Cal, residents add 6%: sales tx 


TOTAL: $ 


Start your own 
money making business! 29; 


in this fasc 
able leid 


YOU Can Do It Too! 


11 НЕ 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


FAST at Mome Collect CASH PROFITS Right Away. 
‘You're “in business" ready to earn up to $12.80 an hour 


Beginners, craftsmen, even foremen 
and superintendents, have sent for 
these free blueprints and trial lesson 
in Plan Reading as a means of trying 
a out Chicago Tech’s home-study 

Builders training. Learn how you can 
master Plan Reading—Estimating— 
and the practical details of all types 
of construction in your spare time at 


—— 
Tells bow you quickly 
{rain to be yout omn boss 
in a prottabe Sparetime 


Jobs юе. SEND FOR EXCITING PACTS No Орын! тш Span 


ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! 


PRO KEY gush Send or your home. Mail coupon below today—see 
ДРА! copy today! how you, too can prepare for a better 
YOURS job—higher income, or start your own 
TO KEEP! шо contracting business. 
Tha Pro Key Wachs can ‘Study Council 


“0-DAY 
NORISK BELSAW INSTITUTE 
TRIAL! 118K Field Bldg. 


‘RUSH COUPON! "wr Kansas City, MO. 


CHICAGO TECHNICAL COLLEGE/ Schoo! for Builders 
2000 S. Michigan Avenue, Chicago, IIl. 60616 


There is NO OBLIGATION and NO SALESMAN Will Cal—ever! CHICAGO TECHNICAL COLLEGE. Veterans 
Dept. PS-77, 2000 S. Michi Ave., ес! 
BELSAW INSTITUTE Chicago, iit! 60616 lichigan Ave. iere tl 


118K Field Bidg., Kansas City, Mo. 64111 


h k “Ке 'our Future." Please mail me a Free Trial Lesson, Blueprints 
мы d and Builders Catalog. | understand there is no 


obligation—no salesman will call. 


NAME___age_ 


1 ADDRESS. 
1 CITY. STATE ZIP. 
=================4 b ---—- sa) 


JULY 1977 


BUILD YOUR OWN 
TRAVEL TRAILER 


comu 


ө Hunting 
ө Fishing 

ө Camping 
© Sleeps 4 
ө Guaranteed 


For the first time — a fiberglass Do-It-Yourself 
Kit! No welding. Scamp kit includes all parts 
you need and fully-illustrated step-by-step as- 
sembly manual. Scamp can be completed in 60 
hours with minimum tools. Also available ready 
to hitch-up-and-go. 


Write SCAMP Industries, Inc., Dept. PS-7 
5651 Manitou Rd., Tonka Bay, MN 55331 for 
beautiful 12-pg. full color catalog. Please en- 
close $2.00 for postage and handling. 


HOT AIR ENGINE 


Ф Quality Construction 
* Burns Alcohol 
€ Finished or Casting Kit 
€ 8 Inches Long 
Hot air engines burn almost 
anything and with almost 
no polution, It's an old con- 
cept that is coming alive 
again. This newly designed 
engine is one of the most 
efficient ever developed. 
You can have one, or use 
your Atlas/Sears 6" lathe 
to build it from our casting kit. Our book 
on Stirling-Cycle Machines is the only 
one on the subject and makes for fascinat- 


ing reading. 
CALDWELL INDUSTRIES 


ља 


LM 


Start Your Own 


Money-Making Business 


Servicing 
Lawn Mowers 


Millions of lawn mowers need regu 
lar tune-up and sharpening. Foley 
Shows you how to cash in on this 
money-making opportunity. No expe- 
rience necessary. Operate your busi 
ness from your garage, tool shed or 
mall shop. Work full or spare time 


Earn $12 to $18 An Hour 


Foleys NEW Lawn Mower Repair 
Propram shows you how to make 
money at once. All equipment is 
easy to operate. You get everything 
to operate a successful business. 
Receive equipment one дау... start 
making money the next. 


We finance you 


No Franchise Fee. 
Call Toll-Free 800-328-8488 or Send C: 


Please rush information about Lawn Mower Service Business. 


MANUFACTURING CO. 
719-7М Foley Bldg.. Mpls.. MN 55418 


Address. 


1 
1 
1 
1 
1 
oe | 
1 
1 
1 
1 


The knife for 


hunting. 
fishing and. 
> srs une 


Mirror polished. 

imported ‘stainless 
steel blade honed to 
a талога edge. Rugged 
Opens with flick of finger. 
Locks into position. Blade 
will not close when in use 


1С SALE 


GUARANTEED 
10 YEARS 


„> Press button in handle to close. 
P d Safety finger guard. SureRrip 
Handle "Balanced for target 


IF BROKEN WITHIN 10 YE) 

WILL REPLACE AT NO CHARGE! Use 

days. Mones jf. not pleased, Special 
Send $299 & тесеп 

E. Remit TOTAL 

ORDER NOW: Midwest Knife Co., 9043 South 

Dept. H.2016, Chicago, Ill.” 60620. Est 1996. 


OP WATCHIN 


BUT STILL ENJOY IT 


MAKE BETTER USE OF YOUR TIME. Now you 
tan pursue your favorite hobbies or pastimes 
anywhere without being a prisoner to your TV. 
This unique pocket receiver tunes in the sound. 
track from your favorite VHF TV shows. Crystal 
clear reception; even in сагз, busses, campers, etc. 
Also receives AM/FM/WB (weather band). Come 
complete with battery, earphone and 2 year guar. 
antee. $19.95 + $2. post. & hand. AC adapter 
available @ $5.95. С.0.0. orders, send $2. and pay postman 
$19.95 COD postage. BankAmericard or Master Charge, give No. 


& Exp. Date. 
F.E. TRADER 
Dept. P-10, 68638 Southland Drive, Cleveland, OH 44130 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


апа save $100's. Compl 
plans, 
materials list for the ho 
craftsman. $5.00 PPD. 
Design Tech, Dept. 37 
P.O. Box 142, 

‘Ohio 44141 


cksvil 
IBURBAN 


Build your own mini barn 


instructions and 


Please send: [Garden (6 x 9') 
O Suburban (8' x 12’) Г] Country (10' x 15") 


Name. 


ete 


me 


FACTORY SPECIAL — $289.95 


Manufacturer to you тв "ini 


still in crates fully 
assembled. ке py 
траге a 


delivered 
uling, Texas 78648" price to your RIDING 
г l som. nearest freight office. MOWER 
Г ] Engine Casting Kit мын Order now or send for 
Г 2 Book 10.95 free picture brochure while. d last. 
тате 
address 
тиу wate zip 


Use "STRATE-CUT' Cutting Guide with 
any portable circular saw, jig saw or router 


Extends to 8'6", reduces to 51" for short 
cuts and portability. Clamps to paneling, 
doors and other long work. Make preci- 
sion 90° cuts, tapers, angles, etc. Two 51 

Aluminum sections, connector, clamps. 
directions, only $17.95 pp. Send check or 
MO to R.A.K. PRODUCTS, Dept. S-11, 
Box 23426, Milw.. WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax 
SOLD ONLY BY MAIL. ONLY IN USA. 


print shop. Pays for 
{self ina short time, Sold direct 
irom factor rules sent. 
We supply everything. Send Zic 
for catalog. KELSEY PRESSES. 
77-€8, Meriden, Conn. 06450 


SWITCHBLADE COMB only 2.95 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9" OVERALL LENGTH WITH LOCKING DEVICE. 
MODEL М-10-РВ $2.95 EA. plus 30€ postage 
WESTBURY SALES CO. 373 Maple Ave. 


Westbury, N.Y.11590 Dept. PB-7-PS 


PRESCRIPTION EYEGLASSES 
BY MAIL 


Lenses & | 
Case. Complete 


Your own doctor's prescription will be 
filled, or your present lenses duplicated. 
Large selection of the latest fashion frames. All 
types of lenses available. Quality, accuracy, fit 
quaranteed. 


SEND FOR FREE FAMILY CATALOG TODAY! 


PRISM OPTICAL INC. Est. 1959 
Пері. Ртл, 10992 NW 7th Ave, No. Miami, Fla. 33168 


For a copy OF SMI' illustrated. 
color catalog of Easy Furniture s 
Kits enclose 50 cents (to cover * 
postage/handling) along with s 
your name and address. 
AMERICANA TRUNKS 
CURIO CABINETS. 
GRANDFATHER CLOCKS 
HALL TREES 
GUN CABINET 
T. V. CADDY 


8 Mobile Industries, Inc. 
P. O. Box 360 — Dept. 182 
Bay Minette, Alabama 36507 


Buy and Hold 
U.S. Savings Bonds 


тис quium 


ла оом 
памил ат Pul 


M 
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gel 


F FREE! POWERFUL MUSCLES FASTI 


Fantastic New Discoveries in the science of 

bodybuilding. Add inches of powerful mus- 
В cies to arms, chest, shoulders and legs. Se- 
peret оп trimming the waist with uitra- 

modern methods—fast! FREE BOOK!! 


WüUniversal-K, Box 6694, Detroit, MI 48240 


SPLITTER 


12,000 LB. FORCE 

INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers For free information: 
THRUST MANUFACTURING, INC., DEPT. 107 
6901 S. Yosemite, Englewood. Colorado 80110 


jet onto your guiti 
iteh is rea 


‘then adjust t 
the correspondi vibrates. 
Ideal for bands or combos. Tunes 
xactly same pitch. Only $7.95 plus $1. 
o and handling. Money back guarantee. 

07717 


Quality Battery Clock Movements. 
$ 85 (shipped prepaid) 


Regularly $12.50 

3 for $21 

General Time GT-360 

The all-new economical 

transistoriz: 

GT- 360 from Fort Products. 

Completely PS runs for average of 
geyen on standard batters, mounting 

ware, minute, hour and sweep second 
hands included, 3-1/4” x 2-1/2” x 1-3/16”. 
All movements guaranteed! Large inventory 

of other battery movements — n for 

free brochure. 

Ala. residents add 4% sales tax. 


Fort Products 


P.O. Drawer 177, 202 Patrician D: 
Spanish Fort, Alabama 36527. Phone orders 208/626-9109 


|] Seno THis COUPON 1 


SEND THIS COUPON 
Name 
4——————— — | 


City/State/Zp — — — — — 


РОН THIS CATALOG | 


SAVINGS TO | 
90% О | 
GOVT. ‘SURPLUS | 


* Electrical 

* Mechanical 

* Hydraulics 
| • Marine • Auto • Hardware, etc. 


Send 50¢ for catalog or $1 for extra-fast deliver 
Satishying custonters world-wide since 1945." 


AIRBORNE SALES CO. vert. ретт 
8501 Steller Drive, P.O. Box 2727 
Culver City, Ca. 90230. Since 1945. 
-— ишин инин шыш ee ын 


TD" SALE Studio Зер, Avon By ‘the Seo, NJ. 
PORTABLE STEAM CLEANER 

"Steam in 60 Seconds” 
Engines, Air Filters, Lawn 
E — mowers. з year guarantee on 
у CLEAN rom cutem 
propane fired. Weight 126 lbs. 
х =. Teauired on low 
WEDCO MFG., INC., Dept. 5-6, 
Box D, Jackson, Wyoming 83001 


MY 


Literature! 
DEPT. PB7J, 1011 PLEASANT VALLEY ROAD 
SWEET HOME, ORE. 97386 


KNUCKLE BUCKLE 


Practical, ео, Funkie! 


POW!—The most novel buckle ever made. 
Expertly hand cast metal buckle. BRASS 

PLATED! Fits all standard belts. For novelty 
purpose only. Not intended for any other 
uses. Only 4.95 plus 50 post and handling. 
Special 2 for 10.00 Postpaid. 


S & W KNIFE CO. Box 35246 PS Chicago, III, 60635 


RICKA DUO-WHEEL 
ADAPTERS AND FIBERGLASS 
FENDERS GIVE YOU 


Increased 
traction 
Longer tire lite 
Greater dual 
operating safety 
Increased 
load-carrying 
Capacity 
Splatter 
protection 
Sway control. 
Easy to install in 10 minutes with regular rim wrench 
Just cut wheel clearance. paint fender and bolt. No 
costly body work. Fit most mini-pickups, Y2, 3а and 1 ton 
trucks. Ricka Duo-Wheel Adapters transfer load from 
outer wheel to hub. No damage to wheel bearings or 
axles. Own the "grabber. 


GET MAXIMUM PERFORMANCE CONTINUOUSLY 
FROM ANY CAR WITH THE REVOLUTIONARY 
y 


The Megaspark Breakerless Ignition unit outperforms 
all others. It is totally maintenance-free & manufac- 
tured to such high standards, every unit has a 
LIFETIME WARRANTY. Free Repair Or Replace- 
ment For As Long As YOU Own The Unit! 


You can use your standard coil or order a Mallory 
Voltmaster Mark II at our special discount price 
(see below). 


You get extremely accurate timing & consistent 
triggering at any RPM. Utilizing the finest U.S. parts, 
this solid state, optically-triggered system is rugged 
and reliable. NO moving parts to wear out or adjust. 
Extended dwell means increased coil saturation, 
resulting in longer duration, more intense spark that 
actually helps eliminate misfire & keeps plugs cleaner. 
Squeezes more performance & mileage from every 
drop of fuel. Fires at four volts so cold- or wet- 
weather starting is never a problem. The High Power 


50 
39" 


Replace old-fashioned 
points and сопа! 
ith thi 


s Ignitl 
and see the diff 


ce model for 

е ficiency. 

п Model 400: 
MODEL 300 
Trigger Unit 
modernize s 
‘ously installed 
previo D gnitions 


Darlington Amplifier provides cool operation & 
extra fast rise time. 


MEGASPARK PAYS FOR ITSELF QUICKLY 

You'll be amazed at the difference when you install 
a Megaspark unit on your car. While it's hard to 
believe that this simple-to-install unit can mean so 
much added performance plus greater economy and 
reliability, the secret is in the greatly increased spark 
duration ‘and cylinder-to-cylinder timing accuracy 
NO other type of system can deliver. Spark is 10 to 20 
times longer than even the best CDs — a must for to- 
day’s lean burning engines. But you don’t have to take 
our word for it. Follow Detroit's lead and get rid of 
old-fashioned points now. Install the Megaspark and 
prove to yourself that it works or your money back. 


IGNITION SYSTEMS INC., 2547 8th St, Berkeley, СА 94710, (415) 


Enclosed is my check C ; money order (J: in the amount indicated. Please RUSH — Satisfaction Guaranteed. 1 
C) MEGASPARK 500 at $49.50 C SEND FREE ILLUS- IMPORTANT: 
C1 MEGASPARK 400 at $39.50 TRATED BROCHURE inicio make and a a I 
a саг, number о! cylinders, 

1 MEGASPARK 300 at $29.50 Charge ту 1 and engine displacement. | 
C VOLTMASTER Mark II Coil at $19.95 C1 MASTER CHARGE H known. 
Add $1.00 for Postage and Insurance: C) BANKAMERICARD gms САР — — — — — | 
California residents add sales tax: LE [| 

TOTAL: g 
Cad No. І 
Exp. Date І 


Free Blackhawk 
Films Catalog 
Plus ‘% price intro- 
ductory offers on 
Laurel & Hardy 
W. C. Fields, 
and more. 


The greatest listing of home entertainment films 
available... Select from thousands of Super 8 
and 16mm silent & sound films plus projectors. 

jories and more. Just write or cali 


100-553-1163 
Invalid in lowa. Alaska & Hawaii 
Please mention order #50 


3537 Eastin-Phelan Building 
Davenport, lowa 52808 


my method of aay TENSION 
starts giving you results that you feel ' 
and your friends will notice. Big, 
useful muscles. Gain pounds in Weight 
where needed. Lose “pot belly.” 
Send me your name and 
address for my 32-page 
book—FREE. 


CHARLES ATLAS 
49 West 23rd St., 
New York, N.Y, 10010 


Dept. 16 
SAVE MONEY 


Assemble our unique Mini- 
Wi Dozer Tractor Kit. Buy fac- 
tory-direct. Catalog of Kit 
construction and uses — $50 
"Build-it-yourself^ Plans – $6.00 
(refunded on any purchase!) 


CLOCK CO. 
Build this 
authentic 


Reproduction 


* Do-it-yourself 
pre-cut kit 

* Solid black 
walnut wood 

* West German 
Movement 


Write for FREE 
Brochure 


WOOD WORLD 


Р. О. Box 32 - Dept. 30 
Theodore, AL. 36582 
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The Incomparable 


Italian GT beauty. German VW practi- 
cality. American engineering. Prefin- 
ished fiberglass body has roll-up win- 
dows and operating doors. Bolts to 
stock VW chassis. Send $2 for catalog 
and prices to: Kelmark Engineering, 
Inc., Department PS-7, 2209 Jolly Road, 
Okemos, MI 48864. (517) 349-1400. 


Ornamental Concrete 
Фета... 


Book about Alumin 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY. 


P. 0. BOX B99 - HICKORY, N. C. 28601 
REAL SWITCHBLADE... COMB! (9 INCHES LONG) 


This is а REAL SWITCHBLADE. The blade is a COMBI! 

item. Novel and practical. Protects comb in 

Docket Fine tooth comb is great for sideburns and 

mustache too! Satisfaction is guaranteed. Complete with 
Lock Only 4.95 + 50€ Postage. Two for 10.00 Postpaid. 
S&W KNIFE CO. Box 35246 PS Chicago, IIl. 60635 


М, Ger из. Fia 
UNIQUE IMPORTS , 


610 FRANKLIN STREET ALEX, 


INC. Dept. 59 


‘ALL FAMOUS 


АЛО 


TN Ld | 
KTIRESS = 
еа 


УУ ' 


Earn while you tarn al home. 
Millions of jacks їп gs and auto 


Sel you ch ls ний. 
We show you HOW. Start spare 
time in your basement or garage. 
Big ориу for писан 


T 
Hydraulic Jack Repair Manual ĉo., Int 


BASEMENT TOILET 


Flushes up to existing sewer or 

tic tank by powerful, 

pump operated by ' normal 

pressure, No digging up floors. Clog le 
tant, easily installed. Make Ке сш 


into ga 
bath. Financing available. 


Write for free literature. 
SANDERS, Dept. J-26, Box 92102, Houston, Tx 77206. 


MAZING RADIO MIKE TALKS TO ALL RADIOS! 


SAVE GASOLINE 


Turn your car into a GAS MISER by by-passing 
pollution devices. Procedures are easy, quickly 
REVERSIBLE, and you need no mechanical 
skill. Best of all, only you will know it has 
been done! — For free details, write: 
POSCO ASSOCIATES, Dept. 2GS7 
453 W. 256 St., Riverdale, N.Y. 10471 


WIRELESS MICROPHONE 
World's smallest; solid state, Self-contain: 
d. Picks up and transmits’ most sounds Ш 
without wires up to 300 ft. through FM Ra- lj 
dio. Use as mike, ampf., alarm & alert sys. 
hot line, baby sitter, etc. Money back 

B/A, MIC cds, COD ok. $1835 plus 31 
LJ. post. & hdig. Calif. res. add tax. Mail огде 
ise. Avail. AMC SALES, INC. 


UNIQUE SPORTS CAR KIT 
for VW. Fun, Easy to Build. 
Ser $210 20 cl ation менон 


Dealerships’ 
Available 


Dept PS777 
690 E. 3rd St. 
Z»Cokato, ММ 
у 55321 


LL -——— 
STAINED 

GLASS 
Send50* for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 
WHITTEMORE, BOX 2065DE, HANOVER, MASS 02339 


110 VOLT A.C. GENERATORS 
60 cycles, 3000 watts. Wt. 27 pounds, 5x10” Fan- 
belt driven from car or pickup. Operates T.V. all 
power tools. Over 15,000 in service. This is our 27th 


year. Guaranteed 6 months. $125.00 Postpaid while 
Supply lasts. Our X1200-watt generator needs no bat- 


tery. Special price—$115.00 Postpaid. 
VIRDEN PERMA-BILT 
P.0. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


BUILD YOUR OWN SPEAKERS 
AND SAVE ОРТ TO 50% 


SPEAKERLAB 
Dept. PS-A, 5500 35th N.E. 


Seattle, Washington 98105 


CHECK IT OUT! 
There are more opportunities, 
products and services offered 
in the "Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what you've been looking for. 


AUTOMOBILES 


$-SAVING Gas Mileage. Easy no 
mechanical, sa.s.e. $1.00. Publica- 
Hons, P.O. Box 1331, Lowell, МА 


MOTOR OIL TESTER KIT $4.95. 
Information only $1.00. Oil Research / 
Arco Plaza, Box 71024, Los Angeles, 
CA 90071 


"ELECTRIC Vehicle Builders Guid 
33.00, Miles Engineering, 8361 Vick- 
3:308. А 92111 


500 ea ED Patented. 
Good Mechanic with Electrical knowl: 
edge; Build for Fun/Profit. Informa- 
tion $3.00. Zuelco, 1320A Dorchester 
Ave., Boston, MA 02122. 
CONVERT your engine to DIESEL 
operation. Instructions $2. Val, Box 
35044, Houston, TX 77035. 


ELECTRIC Volkswagon Pl 
information / 


s 
Catalogue 
Menalto, 


Memo Park. CA 9402 
2 AUTO SUPPLIES & 
EQUIPMENT 
MPG Increased. Bypass pollution 


devices—easily, „reversibly! _ Details 
Free! Posco, (GBTA), 453 W256, Riv- 


SPEED-SETTER 
Spring loaded throttle 
Positioner adjusts (0 
stop pedal at desired 
setting. Doubles foot 
pressure required to de- 
press beyond set speed. 
Controls speed and im- 
proves gas mileage. 
$9.95 postpaid 
OHIO METRICS 
Dept. PS7, P.O, Box 22 
Warren, ‘OH 44482 


ALTERNATOR /Generator 
ing Book. Detai 
5686, Las Vega: 


Rebuild- 
Hedelund, Box 
NV 89102. 


UNFAILING 
EMERGENCY LIGHT 
NEW-patented, chemi- 
cally activated’ emergency 
lightstitk, - requires no 
batteries, "produces по 


fame, spark or heat, ‘Is 
mon-toxic, not. Doy n? wind, will float, 
last for 12 hours. A MUST FOR CAMPING, 
HOME, AUTO, ‘BOATS PLANE. $2 ea. - 6/$10. 
Sundowner Co., Box 1335P 
Gainesville, Fla, 32602 


OHM-KILLER paste eliminates cor- 
rosion between battery posts and con- 
nectors. Introductory offer $1.00. 
OHM-KILLER, 18632 Gault, Reseda, 
CA 91335. 


THE NEW SEE THROUGH 
side window sun shade keeps sun off your 
face while driving. Write: Gauck Ent., 2206 
No. 51 St., Omaha, NE 68104 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics. Send 
Self-Addressed Envelope for Current 
Associated Distributors, 401 

OH 45202. 


DRIVE IT LONGER... 
SAVE ON REPAIRS 
with a 

; HAYDEN 
OIL 
COOLER 


9 out of 10 transmission & engine fail- 


ures are caused by overheating. With 
а Hayden oil cooler you can stop over- 
heating - drive your car, van, camper, 
motorhome or motorcycle twice as 
long. Write for free booklet. 


TRANS-COOLER, INC. 
Dept. PB/1531 Pomona Rd., Corona, CA 91720 


CLARO OL Le 


ORR О ЕЛЕ ОЮУ MART 


CLASSIFIED ADS $3.75 per word, рег insertion. Payment 
must accompany order, or charge to your BankAmericard 


or Master Charge. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Bold cap words, 
$1.00 per word extra. All cap bold headline or white space, 
$17.00 per line. CLASSIFIED-DISPLAY ADS $220 per 
inch, per month. Complete details on request. Advertisers 
using a P.O. Box number must furnish complete name and 
street address for our records. 


CLOSING DATE for September issue (on sale August 25) 
is July 8. Send classified orders to M.C. Ansbro, Class. 
Adv. Mgr., Popular Science, 380 Madison Avenue, NY, 


NY 10017. 


FREE Details — stop speeding 
tickets! Radar Detector warns of police 
radar! $44.95. Brownco, 9120 South 
Ellis , Chicago 60619. 


AUTO PARTS FOREIGN OR 
DOMESTIC factory specialists Colt, 
Cricket, English Ford, Lotus, Simca, 
Sunbeam. DISCOUNT PRICES on Nam: 
brands, Save 20% or more on Bap/ 
Geon Borg - Warner, Delco, Lucas, 
Mupar, Motorcraft, etc: Fast U.P.S. de- 
livery, C.O.D. or bank charge. Whole- 
sale - Retail. WORLD WIDE AUTO 
PARTS, 208 N. York Rd., Bensenville, 
ш. 060106. Telephone: (312) 595- 


3 AUTO TRAILERS & 
CAMPERS 


VAN, MINI- 
MOTORHOME 
ARMREST 


Bolts on in minutes to Chery- 
GMC, Dodge-Plymouth, Ford 
al seats (low or high 
Folds up or down. 
Rugged ehrome/steel frame 
and simulated wood-grain 
specify Driver's or Pas- 
senger seat. FREE brochure 
on request. $17.00 EACH 
POSTPAID. Satisfaction 
guaranteed. 
PROFESSIONAL CREATIVE 


Dept. PS77. 6043 Ne 21st Ave. 
Phoenix, AZ 85015 


VOLKSWAGEN Виз conversion to 


Motor Home. Free information, R. Des- 
Jardin, 11424 80th. Ave, N., Seminole, 
FL 33542. 


SAVE! BUILD YOUR OWN RV. It's 
faster and easier than you think with 
GLEN-L KITS — PLANS — FULL 
SIZE PATTERNS. Dozens of models 
include CAMPERS — TRAILERS 
5TH WHEELS — MOTORHOMES — 
PICKUP COVERS — CAMPING TRAIL- 
ERS. Pictorial instructions especially 
for amateurs assure factory-like re- 
sults. you'll, be proud of. VAN CON. 
VERSION PLANS $5.00. Send $1.00 
for illustrated details covering all mod- 
els PLUS RV KITS/EQUIPMENT cat- 
alog. GLEN-L RV's 9152 PS Rose- 
crans, Bellflower. CA 90706. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


Easy to Build PLANS 
E: GO KART .... 

MINI BIKE к 

THREE WHEELER 


THREE WHEELER A.T.V. 
MINI CAR я 
PEDAL BOAT 
12/ SAIL BOAT 
SAIL BOARD 


PONTOON BOAT 
EN IM 


ШШ 


2 People MINI JEEP 
SNOWMOBILE SLEIGH 
FRONT TRACTION GO-KART 


ELIT 


WITH GEARLESS 
DIFFERENTIAL ........ 


..$10.00 
MINI VEHICLES PLANS 
Dept. А, 
Chozy, N.Y. 12921 


GREASELESS Lubricant - Eliminate 
pick-up, Write: Sentry, 12 Intervale, 
Needham, MA 02192. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1976 Bargains . . all 
sizes . . $1.00 handling . . 'Scott- 
McCulloch parts . . Electra Marine, 610 
Merrick Road, Lynbrook, NY 11863. 


BOATS KITS, HULLS FRAMES, 
PLANS PATTERNS. World's largest 
catalogs 300 modern "oneoff" ami 


teur designs. Plywood, fiberglass, 
steel, 7° — 77 POWER, inboards 
—outboards cruisers 


hydros — tunnels — ci 
aks, SAIL prams — daysailers 
ailersailers — motorsailers — mul- 
tihulls, Builder зев, 
fastenings, sails, ot 

cludes free builder’ 
Clarkcraft, 16-S 
da, NY 14150. 


FIBERGLASS — mat, cloth, resin: 
(new epoxy saturation method) fi 
tation foam, fastenings, lumber, Fac 
tory prices, Literature $1. Literature 
plus booklet “How To Fiberglass” $. 
Clarkcraft, 16-S-1 Aqualam 
wanda, NY 14150. 


guide. booklet 
Aqualane, Tonawan. 


MOTORIZE Bicycles — Plans! Elec- 
tric $2.00 — Gasoline $2.00 — Both, 
$3.00. Guaranteed. Britt, 956 Spring- 
dale, Atlanta, GA 30306. 


BOAT PLANS — FRAME KITS — 
FULL SIZE PATTERNS! HUGE 12 
ge catalog. Sailboats — Catar 

rds — Outboards — 


Runabouts 
MOTORIZE Bicycles for $10.00 t — Лога — 
$15.00. Plans $2.00. Val. Box 35044, ear iy „Ж: 
Houston, TX 77035. toons — Нуйгоріапез — Tunnels — 
8^ to 49" including “ONE-OFF” FI- 
5 AVIATION BERGLASS DESIGNS! Easy, proven 
methods, especially for amateurs. in- 
AIRBOAT, Propeller, Engines, Hubs, clude step pictorial instruc- 
meae lening eae: fope, BOATRUIBING: SUPPLIES 
versions, Removable Airdrives, Cata-  C;FLEX — AIREX 
log $2.00. Banks-Maxwell, Box 3301: Рега, та = 
б, Ft. Worth, TX 76105. rali Plans 
HANG GLIDERS en 
PROVEN Performance From 1975 plus FREE "BOATBUILDING SUP- 
U.S. and World Champions, Catalog, PLIES” brochure. GLEN-L MARINE, 
$1.00. Eipper-Formance, Inc. 1840- 9152 Dept. SP Rosecrans, Bellflower, 
Р Oak Street, Torrance, CA 90501. CA 90706. 


BUILD, — Fly —, Үош own Сет: 
pact Jet Helicopter! Easy. Inexpensive, 

tailed Plans, Drawings $6.00. Heli- 
Saft, Box 7153-A, Baltimore, Mb 


THOMPSON BOXMOTH homebuilt 
STOL 6 mo. Licenses $100, Informa. 
Hon $10. 336 Fitzwater, Philadelphia 


ЖК REVOLUTIONARY! Ali who see It 
marvel at its POWER, SIMPLICITY, 
PUSH-BUTTON STARTING! 


ЈЕ ТУЕ G ENGINEERING CO 


18518-G 50. BROADWAY. GARDENA. CAL. 90248 


5A HOVERCRAFT 


NEOVA П VW Hovercraft. Infor- 
mation $5. Neoteric, Terre Haute, IN 
47804. 


HOVERCRAFT, Plans, All Sizes: 
Tested Designs, Catalog $1.00. Univer- 
gal Hovercraft, Box 281, CordovaL 


BARTLETT Flying Saucer—Ultra 
Light. Hovereraft Powered By Ordi- 
рагу Lawn Mower Engine. Easy t 
Build. Fun To Fly. Complete Plans, 
Photos, Supply Sources and Flight In- 
structions $3.00. Write: Herb Bartlett. 
БО Бох 156 S, Silverdale, WA 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Device. 
Free Brochure, RDA, Box 873-N, Con- 
cord. NC 28025. 


LIQUID BYPROPELLANT ROCKET 

SMALL 24" Rocket Attains Alti- 
tudes in excess of 1 mile. Inexpensive 
to build plans $4.50. Goshawk Ind., 
17563 Rinaldi Street, Granada Hills, 
CA 91344. 


AMATEUR Rocket Components, Lit- 
erature $2.00. Pfister R&D, Box 1904, 
Garden Grove, CA 92640. 


SAILBOAT KITS 8, to 20’ Quality 
factory precut parts, Send $1 for com- 
lete color details. Freedom Sailcraft, 
ох 404, Grandview, MO 64030. 


SAILBOATS; 167 — $1095: 


— $152 j45, 32899. 24, Power 
Cruiser $2000 — 
$5000 — more! factory molded 
fiberglas Free 


Ei 
Dept. 
West Highway’ 13, 


AC-77," 3800 


Catalog. Luger, 
ъа, MN 


Engines, Conversions, 
quipment, New Catalog; p 

age and handling 50c! Stokes Mau 
Supply, Coldwater, MI 49036. 


SAVE 509. Easily 


assembled 
‘Safe 


family fun, 

opening 

FREE Detalle direct from importer. 
CABBS, 0167  Colshan, Rocky 


à 5 
ab literature — with boat builder's 
Aqua- 


anual $1. Clarkcraft — 164 
ne. Tonawanda, NY 14150. 


CAROLINA DORY/SKIFF 19 
(20 MPH/20HP 25 MPH/35HP) 
Builders Plan only $10.00 Air, Mail 
$12.00, Free Plan "Gloucester Gull’ Row- 
ing Dory with 180 раде Portfolio 48 Plans 
15/45 ft. Dories, Sharpies & Skifis, Power 
& Sail. Action Photos & Dory Lore, only 
$5.00 Air Mail $7.00 

TEXAS DORY BOAT PLANS 
Box 720 Galveston, Texas 77553 


17 DO-IT-YOURSELF 
SAVE $$$ SOLAR HEAT 

GET Ready For Next winter New 
award winning іе Conversion 
tables. Actual laboratory Results. 
Plans. Instructions. Large kit only 
$3.00. Refundable First Order. In- 
cludes samples: Copper, Tedlar, Mylar, 
Solar Foil, Aluminum extrusions. So- 
larOnics, 3433C So. Campbell. Spring. 
field, MO 65807. Nationally recognized 
company. Our 5th Solar Year. 


JACOBS Windgenerators for Sale. 
Information Packet $1.00. Paul Biorn. 
1123 South Lawson, Aberdeen, SD 
51401. 

PILOTLESS IGNITION. Convert your 
stove. Save gas! Complete details 
$1.50. Infoco, Р.О. Box 13335. Sac- 
Tamento, CA 95813. 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed formi 
[such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low} 
апа high powered lasers, micro-mini-voice] 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de 
vices, scientific personal protection items, 
land many other hard to find products. Send} 
[$1.00 for catalog: SCIENTIFIC SYSTEMS ІМС.) 
P.O. Box 716 Amherst Prof. Bidg., Amherst, 


SOLARIZED hot water. under 
$15.06. illustrations; brochure, $1.00. 
Enersave, P.O. Box 3936. 'N. 
Myers, FL 33903. 


SOLAR PANELS cut home h 


panel for $25. No wiring, 
metal. Achieves 120 degree: 
ed plans $6. Add $2 we include 
for cooling. Syrocco, Box 32i 
Lantana, FL 33462. 


lans 
2Р5, 


Enjoy free heat & power. Send for 

‘energy Encyclopedia. Complete list 
ost, specifications, on all 

sources of energy - Plus 

of Plans available for do-it 

yourselters. —$3,00 

Energy Service 

51 Maple St., Wilton, N.H. 03086 


EASY TO CONSTRUCT PARABOLIC DISH 
5 ft. DIA. SOLAR COLLECTOR 


Full scale plans, solar information 


and related new home solar projects. 


An education in solar energy. Send 
$5.75 Postpaid to: 
SUNSPOT 
Box 242, Florissant, Miss 


63032 


ELECTRONIC BUG KILLER PLANS 
now available with a source of parts. 
Complete detail instructions. Send 
$3.00 to: Scientific Pest Control. 
Box 248, 11 Reanud Ave., Dover, NH 
03820. 


SLASH UTILITY BILLS! Engineer 
describes in simple language manual, 
how to get maximum energy savings 
with minimum investment. Guaranteed, 
$1.95. Sun State Experimental, Box 
3207, Longwood, FL 32750. 


FREE ENERGY ANYWHERE: 
24 Solar And Wind Devices In One Plan- 
book, Easy To Build, Fully Detailed Line- 
Drawn Plans Using Common Tools And 
Materials Show How to Create: Solar 
Hot-Water Heating - Storage Systems; 
Solar Hot-Air Systems; Wind E! 

Generation - Storage; Wind Wi 

Auto Differenti 


CENTURY Il! SOLAR SYSTEMS 
218 West Center, Concord, MI 49237 


CIDER/WINE PRESS. Build this 
uniquely designed, heavy duty pre: 
for under $35. worth over $200, Min- 
imum tools and labor, no special parts. 
Plans, $2.00. Huber Press, Box 153A. 
Armstrong, B.C. Canada. VOE 1 BO. 


SOLAR STILL built cheaply using 
lumber, hardware items, Obtain pure 
clear water from what's available. 
Plans $5.00. Solar Still. Box 15848, 
San Diego, CA 92115. 


YOUR HOME WORKSHOP can earn 
you $200.00 each weekend. Enroll 
with HOMECRAFT CLUB LTD. and 
receive your enrollment certificate, 
and catalog of HOMECRAFT designs. 
Enrollment’ fee $1.00. HOMECRAFT 
CLUB LTD., Box B9082, Edmonton, 
Alberta, Canada ТЭР 4K 


UNIQUE children's bookcase, Plans 
$2, Percoco, Box 456, Nesconset, NY 


10 LBS. mixed wood screws $12.85. 
10 gross mixed machine screws $6.97. 
Discount Fastener Catalog 75c, Free 
with order. Nutty Co. 135 Main, 
Derby, CT 06418. 


14 ENGINES & MOTORS 


REWIND car generator for 110 
V.A.C. power plant. Plans $3.00. R. 
Schmauss, 1228 E. Cass St., Tampa, 
FL 33602. 


Ee e E e E Ed 
1 HAREE VENEERING 1 

CATALOG 1 
Кин ra cea | 


NAE. | 
Ca a d 

Slog Aow! MORAN. pests колка" P | 
d PUR SE байи, Ky. 40204 | 


3.00 pint, $5.00 Quart. 
Lemon ой $2.00 pint, $3.00 quart 
Add 50c shipping, Winterhaus An- 
tiques, Box 158. Oak Lawn. IL 60454 


WOOD — Domestic and Imported 

rdwoods, 4000 items! Clock, musi 
cal instrument kits. Tools . .'. di 
count prices. Hard-to-find hardware. 
144 pave catalog, 
Dept. BX-77, 2729 Магу 
60608. 


PULSE JET (21" long). Easiest en- 
gine to build on the market, Drawings 
and complete step by step instructions 
to build and operate $4.95. W. Atkins, 
Box 587, Van Nuys, СА 91401 


RUN Three Phase Motors on Single 
Phase! Three Methods! New Illustrated 
Manual. $3.00 Guaranteed. Lindsay, 
Box 12 CS, Bradley, IL 60915. 


HOW To Convert Gasoline Engines 
into Steam Engines. Send $5.00 for 
COMPLETE DETAILED INFORMATION 
to: STEAM POWER, BOX 701PS, 
OGALLALA, NEBRASKA 69153. 


PERMANENT Magnet Drives Fou- 
cault Pendulums Virtual Perpetual Mo- 
tion Plans $3.00. Magnetriks, 6064 
М. Paulina, Chicago, IL 60660. 


15A ENERGY SAVING 


SOLAR SAVES! Water And Pool 
Heating Manual. Complete Installation 
Instructions, $3.95. Enercon, 7923 
Reseda Blvd., #64, Reseda, CA 91335. 


“ORIGINAL” FURNITURE DESIGN 


Build this “Coes 
23«\3«53Н. Сот 
7 


| зз9зғғо 
10 DAY MONEY BACK GUARANTEE 


Workshop Designs Dept. PS 
4774 Burton S.L. 
Grand Rapids. Mich. 49506 


Corner Hutch” 
plons & material 


DEAN ‚Дей Seater. New Ale 
Berets Fol water PCR | RII тала N 
rar ds S, Serenade, W. Covina, ipi app 


SOLAR Swimming Pool Heater Build 
Your Own And Save! Instruction book, 
drawings and specifications $3.95. 
Worden Enterprises, 362 Wiler Road, 
Hilton, NY 14468. 


OLD TIME JACOBS AND PARTS = KITS 
PROPELLERS `+ 4KWUNITS + 20 KW UNITS 


Baxora 
Lo 
Erzcrarc 


бо. 


PAUL BIORN 
INFORMATION PACKET — 32.00 
Telephone (608) 229-0818 + PO Вок 1781 + Aberdeen, 50 57401 


NEGATIVE ion generator, Construc- 
tion ‘plans-$10.00, Complete kit- 
$165.00. Golden ‘Enterprises, Box 
1282-PS, Glendale, AZ 85311. 


SOLAR Collectors, Higher tempera- 
tures-reduced costs (to 68 cents 
Square, foot), Information $2.00 
Plans $25.00. Chalet Solar, Box 8106. 
Rochester, NY 14617. 


ALTERNATE ENERGY MAGAZINE 
MONTHLY comprehensive coverage 
of ALL areas; Manufactures, Legisla- 
tion, Projects, Research, $10/12 is- 
sues, Box 3026, Wichita, KS 67201. 


1600 CATALOGS listed and di 
scribed. Sources for everything imag- 
inable. $3.00. MASTERLOG. Вох 
24413E, Oakland, CA 94623 


"GETTING Started in Stained Glass” 
50c. Whittemore, Box 2065X, Han- 
over. MA 02339. 


12A FOR THE HOME 


HOW you can make your present 
lawn and garden sprinkler turn on and 
off by itself automatically. Never for- 
ket to water again! No wasted time 
holding hose! Great for being away on 
vacations! Water even at nigh’ 
cut evaporation loss. Send for free 
details today! More-Time, Inc., Dept. 
B. 13 Mt. Vernon Avenue, Billerica, 
MA 01821. 

WIND-ELECTRIC | Systems. Ad- 
iced. Reliable, Extremely Economi- 
cal. Ultima. capo Coppitt Rd., 
Key West, FL 3304! 


ver. 


BUILD water wheels, wind 
halet; 


etc. Energy catalogue $2.00. 
Box 8106, Rochester, NY 14617. 


ELECTROPLATING. Complete Text- 
hook, All Metals, Eiectroplate Met 
lic/Nonmetallic Item: 00. Details 
Free, Tropic, Вох 95Р, Palm Bay, FL 


FREE ENERGY! Make HYDROGEN 
fuel. Convert your home, automobile! 
Plans and instructions, $10.00. RDA, 
Box 873, Concord, NC 28025. 


TELEPHONES Unlimited, Equip- 
ment, Supplies. Catalog 50c, Box 
1147A. San Diego, CA 92112. 


FOR EXPERIMENTERS - Projects 
Plans, Formulas On Alternate Energy. 
Info й 00, DIAME, Вох 188, Chome 
dey, Laval, Quebec H7W 4K3, Canadi 


WINDMILL BREAKTHROUGH! 100 
Pound, 900 Watt, Vertical Axis Design, 
Inexpensive. Brochure $3.00 Refund- 
able. Vip Enterprises, Р О, Box 17011, 
Salt Lake City, UT 84117. 


DRAIN » IRRIGATE 
CIRCULATE - SPRAY 


Heavy-duty rustproof bali- 

bearingoump. Stainless 

shaft. 1 HP 1200GPH 60" high 

lor 3000 СРН 25’ well.5200GPH тах. 14 in 

1"out.Belt or direct drive. Use % HP or larger. 
ney back guarantee P'pd cash with order $19.96) 


LABAWCO Вох 35.Belle Mead. N.J. 08502 


SAVE! Biorhythm Calculator Kit. 
Guaranteed. $3.95. Biorhythm, Box 
2211, Peabody. MA 01960. 


WATERBED FRAME-—Bulld It Your- 
self. Complete frame and pedestal in- 
struction, $3.00. Waterbed Room PS, 
3380 East Bay Drive, Largo, FL 33540. 


TOOLS & 
MACHINERY 


METAL Cutting Lathe $62.05. 
615018 Proctor, Industry, СА 


NAME BRAND TOOLS BELOW 


13 


"WHOLESALE! Many Closeouts, Over- 
runs! Unbelievable Offers! Catalog 
$2.00 (refundable). Herrema Tools, 


Box 103PS, Hudsonville, MI 49426. 


STAINLESS STEEL s 
washers. Sizes #0 to 2" 
Free, 10 page, Illustrated Price List. 
Fastening Products, Вох 21518, 
Cheltenham, PA 19012 


DENTAL BURRS, .090” shaft. Groat 
for hobbyists. Six each of four style 
$3.00. Јеггусо, 5700 Northwest Hwy. 
Chicago, IL 60646. 


SAVE Plumbing Costs. New drain 
Opener, send $2.00, A&R Kidd Ind-1. 
P. O. Hox 1374, Pearland, TX 77581 


* - LASERS UNLIMITED 


* CONSTRUCTION PLANS — with 
parts sources 
40 Watt CW CO2 Laser 
100 KW Nitrogen UV Laser 
Helium Neon Gas Laser 
Solid State Laser Rifie 
Solid State Laser Pistol 
‘Agon Gas Laser 
Pocket Laser 3.00 
COMPLETE ITEMIZED LIST of all 
laser companies with addresses, phone 


$8.00 
7.00 
5.00 
5.00 
3.00 
5.00 


LIST OF BOOKS, REFERENCE DATA 


AND GOVERNMENT INFORMATION 
on latest laser developments — auto- 
matic updating available $4.00 
LASERS UNLIMITED 
BROOK ROAD, MONT VERNON 
NEW HAMPSHIRE 03057 


148 | POPULAR SCIENCE 


RESIDENTIAL Burglar Alarms De- 
sign/install yourself and Save! Step 
by step illustrated how-to $5.00. 
Hamilton Stone, Inc. DeptS. Box 
337. Selden, NY 11784. 


1600 CATALOGS listed and de- 
scribed. Sources for everything imag- 
inable. $3.00. MASTERLOG, Box 
24413D, Oakland, CA 94623. 


LATHES — Unimat, Maximat, Sher- 


U-BUILD snail traps. Plans $1.00 + 
25c mailing and handling. ВАМ EN- 
TERPRISES, Р.О. BOX 6056, Ventura, 
CA 93003. 


ELECTRIC mouse traps. U-Build. 
Plans and instructions, $2.00 Te 
Buck. P.O. Box 6056, Ventura, CA 
93003. 


12 HOME CRAFTSMAN 


line. Metals — Micrometers, Catalog 
$1.00. Campbell 1424 ` Barclay 
Springfield, ОН 43505. 


VEGA is the affordable ten inch 
metal lathe, For brochure write: Vega. 
Box 8B, Dayton, OH 45409 

Sup- 
Prod- 


SMALL FOUNDRY Furnace, 
plies. Free Literature, Рута 
ucts, Dept. M, 3736 South 7th Ave- 
mue, Phoenix, AZ 85041. 


HOUSEWIVES Do-it-yourself - 
Clothes dryer energy saving adaption 
Complete plans and instructions - 
$3.00. Merri-Mac-Metric, Inc. 92 
Cumberland Road, Milmay, NJ 08340. 


SAVE Energy! Newsletter $20.00 
year, Sample $2.00. Energy Saver, Box 
A-57, Pataskala, ОН 43062. 


ENERGY SAVING PLANS: 
Vertical Windmill Fireplace 
Electric Car Log Splitter 
Home Power Plant Solar Heat 
Electric Bicycle Water Wheel. 
Electric Bike Burn Waste Oil In Home 
011 Burner 
53.00 each — 510,00 any 4 plans — $15.00 all 
plans or just send 9V2x4V2" addressed, stamped 
envelope for free info. about plans to: 
GOODMAN ASSOCIATES 
4 Berryville Pike, 
Summit Point, W. Va. 2i 
Al plans guaranteed, or your money 
ENERGY CRISIS 
CUT Heatin 
Inexpensively hei 
isting hot water. Simplified Plans. 
$9.95. Patent Pending. D. A. Williams, 
Box 1237, Van Buren, AR 129 


ENERGY Savine. Go ome. 315 


introduces an exciting 
Total System 


000, 
TUR m 10 F ата бат. 
LAN Sie Акне) 

Standard Sue 18° x 18 à 2" $98.00) 


‘Automate Synem 


1. Haat your entre home trom 
К тирсе 


da ota Soise System, 
All Copper Solar Collector 


Absorb Etticnncy Teste, 
Born instantaneous ond 
Long Ter Service 
төлү NBS 
procedures 
Orton tire aviatie 


СЕЕ 
rable 


Southeastern Solar Systems, Inc. 


4205. Baker Fey Rosi P О Bo» 44006. 
Arianta, Georg 30336 (4940091 1068 


ALTERNATE 
ENERGY 


15B 


“OUR FOUNDRYETTE” BLAST FURNACE 


Hobbyists, Schools. Inven- 
tors, ete. Make your own 
castings of any metal from 
east iron, down to lead 
and zinc. Available in sizes 


from 114 to 285 Ibs. RED 


BRASS. Complet: 
furnished with all sizes. 
Send 25¢ for circular. 
KANSAS CITY SPECIALTIES CO.. INC. 
Dept. PS7, Р.О. Box 193, Middleton, | 
Wisconsin 53562 


‘units 


.49 ROTO STRIPPER 


y ` Powers Paint Off 


Specify FINE tor furniture COARSE for 


STURGES, 49 Riverside, Westport, CT 06880 


big jobs. 


SOLAR BOOKS 


First time ever. all significant books on 
solar energy available by mail from a 
single source. Send for our com- 
prehensive catalog. including solar 
energy conversion tables and detailed 
descriptions of most books. Send $1.00 
for catalog. Refundable, ENERGY 
BOOKSTORES, Dept. PS-3, 4525 
Comber Ave., Encino, CA 91316. 


ALTERNATE Energy Directory: oyver 
1500 sources. $2.95: А.ЕР.СО, Box 
25984, Albvqterque, NM 87125. 


SOLAR Panels, less than $2.00/sq. 
ти? Specification and sample Send 
2.00 to: Solar, P.O. Box 762, Pointe 
faire. Quebec, 


SOLAR heating with recycled cans. 
28 page Construction Manual $3.00. 
Northern Solar Power Co., 311-S Elm 
St. Moorhead, MN 56560. 


WINDTURBINE advanced design et- 
ficient hydraulic remote power trans- 
mission for electricity and heat pump. 
Modular units and kits low cost. Hy. 
draulic Windturbines, University Sta- 
tion 4267, Laramie, WY 82070. 


SOLAR energy inventions. Illustrat- 
ed summaries of approximately 100 
United States Patents issued January 
thru June, 1977. $8.00. Quadriad Re- 
search, Box 7963, Louisville, KY 
40207. 


FORGOTTEN TECHNOLOGIES, book 
dealing with Chemical Devices like 
(Carter US Patent 2045832) that ex- 
tracted Hydrogen from Water for 
Farms, Automobiles, Factories USE, 
also Aircraft Technology, Solar and 
other exotic Energy Sources, $11 
from (Matthew 6:19-21) Keafman 
Cogdell-Research, 5322 Bosworth 
Ave. Baltimore, MD 21207. The 
Greatest Enemy one will Meet or 
Deteat is Self. 


LAYMAN'S ENERGY and SOLAR 
GUIDE. $1.50. Equinox, Box 11451, 
Shorewood, Wi 53211. 


HYDROGEN Gas - 90 AMP Electro- 
lyzer Construction Plans - $10.00. 
L E. Spicer, RR 2, Lineville, IA 50147. 


SOLAR Cooling-Heating handbook, 


$2.00. Consumer Research, Box 
29151, St. Louis, MO 63126. 
SOLAR UTILIZATION NEWS. The 


complete monthly solar newspaper. 
$Bjyeer. Box 3100, Estes Par 


EBC means "Everything But Collec. 
tors." HELIOTROPE GENERAL'S Lat- 
eat data, shoot of, aglar heating com- 
ponents has EBC and priced right too. 

Bend Stamp. 3733 Kenora Dr. Spring 
Valley, CA 92077. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


PROCESSING B&W film, enlarge- 
ments. 35mm-20 $4.25, '35mm.36 
$5.15. Color Prices on request. After 
imace. Box 1454, Kingston, РА 


LOOK! Save 70с on Money Saving 
Offer! Kodacolor rolls developed with 
Jumbo Prints - 12 Exposures $1.55. 
20 Exposures $2.55 (АП Shippe 

Postpaid - No Limit!) Big supply 

counts. “Enclose advertisement.” Wis 
gonsin’ Film, Dept, О, LaCrosée, WI 


21 


HOBBIES & 
COLLECTIONS 


COLLECT Military Medals. List 50c 
Yemon, Box 387PS, Baldwin, NY 
1 


23 


MINERALS & 
PRECIOUS STONES 
PANNING, MINING, 


Catalog Free, Mining; 
Nampa, ID 83651 


TREAS 
Box 


ROCKHOUND Beginners  Cataloj 
50c. Mineral Lore, 3004 Park, San 
Bernardino, CA 92404. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


INDIAN and Eskimo, relics, list fi 
Arrowheads, $5.00 "dozen. Folsom 
$10.00 each. C. Secrist, Deerfield, МО 


25 FORMULAS, PLANS, 
ETC. 


FORMULAS for "Мате Brand" prod- 
uct duplication. Interesting — Prot 

ble! Patare Labs, Box 108, Haup- 
Y 11787 


SOLAR energy ideas! Use latest re: 
search data ished in government 
eports. „Find useful reports easily 
using our publication containing over 
300 current reports in condensed form 
(abstracts) with source and price in- 
formation. $3. Kidder Design, P, O. 
986, Livermore, CA 94550. 


17 BURGLAR /FIRE ALARMS 


FREE Fire And Burglar Alarm 
Samples With Catalog, Send $3.00 
Handling. Alarms, 1448 West High- 
land, Chicago 60660, 


HOW TO CUSTOM DESIGN AND IN- 
STALL HOME FIRE AND BURGLAR 
ALARM SYSTEMS, Save money! Learn 
from security specialist. Send $10 for 
book. Sweney Securisvstems, Вох 
4860, Providence, RI 02912 


PROFESSIONAL Burglar-Fire Alarm 
Equipment at Discount Prices. Catalog 
50с, Emel Electronics, Box 146-X, 
Sheffield, MA 01257. 


BURGLAR Alarms, Supplies, Catalog: 
$1.00. Refundable, EPS, 1419 Mor- 
ganwood Drive, Lakeland, FL 33801, 


DIALING Unit calis police, $29.95. 
Free catalog. S&S Systems, 5619- 
L St. John, Kansas City, MO 64123. 

SEND 50c for 48 Page Burglar-Fire 
Alarm Catalog. Protecto Alarm Sales, 
Box 773A, Michigan City, IN 46360. 


CTURING Formulas $3.98. 


27 PLASTICS 


PLEXIGLAS Catalog - Plastic sheets, 


rods, tools. including fabrication man- 
ual - $1.00 (refundable). HOUSE Of 
PLASTICS, Dept. 7775; Вох 33. 


1058 


CASTOLITE pours like water, hard- 
ens like glass without heat. Cr 
Seer ШЕ Embed owore. soasholls 
mementos. anything. Make fine gifts. 
Reproduce your designs with fle: 
Telos ery shape. aise, нарсе 
lustrated Manual Catalog - 
CASTOLITE, Dept. 77H/PS, Box 391; 
Woodstock, IL 60098. 


29 LOG CABIN & 
HOME BUILDING 


BUILD Log Cabin rustic furniture, 
fireplace!!!!! Complete manual $3.00. 
. .'A' Frame plans $2.00... Guar- 
ariteed, Bilder, 956 Springdale, Atlan- 
ta, GA'30306: 


GEODESIC DOMES, Plans, Kits, Hub 
Systems. Catalog $2.00. ‘Timberline, 
2015P Blake, Berkeley, CA 947 


LOG Buildings - The Thomas Collec- 
tion - 15 log manufacturers reviewed, 
construction techniques, etc. Books #1 
or #2 $8.95 each - Both, $15.00 
Lazy F. Dundas, IL 62425. 


BUILD A LOWCOST HOUSE OF 

STONE. Illustrated manual, $3 
(guaranteed), Stonehouse B562, 
Sweet, ID 83670. 


30 GARDEN SUPPLIES 
_& EQUIPMENT 


Sheet $1.00, 
Alfa-Bioe, 


MORE POWER TO YO! 


NEW Adjust-A-Power Hose Nozzle 
with 50% more power has lifetime 
leakproof guarantee. The only adjust- 
able nozzle with solid jet stream. Pre- 
cision made of solid brass with stain- 
less steel ball bearings. Easy fingertip 
control permits adjustable sprays: pin- 
point, fan spray, solid jet stream. or 
Complete shut-olf. No washer needed 
—ever! Ideal for garden, patio, auto, 


A a 
р driveway ог industrial use, Only $3.43 
atalog 25с. Swedcod, Box 1804, Sal-  Griveway or Industrial, use, Ошу 93.42 
isbury, NC 28144. garanto, ah, Dept, SOSA, Bor 
imes ew York, 
26 SCIENCE & 10036. 
CHEMISTRY 32 REAL ESTATE 

m FREE CATALOG-Farms, Ranches, 
Datos. HORESCENT ОБА! Recreational Land. Acreage. Plenty 
рар ове. 200 Blvd.” East S21 good water, mild Winters, low taxes. 


North Bérgen, NJ 07047. 


NEW Greatly expanded 1977 cata- 
log listing thousands of chemicals, 
gissssware and lab equipment. Send I 
olar to: Merrell Scientific, 1665 
Buffalo Road, Rochester, NY 14624. 


ATTENTION: Available now to the general 
public, The complete project manual for The 
R.L.s. Series 200 Laser, a highly compre- 
hensive manual covering the complete theory, 
design and construction. Enabling the exp.ri- 
menter to build a portable pulse nitrogen 
laser at a cost of $50.00. This is a patent 
pending system of proven design. Send $10.00 
certified check or money order to: 


Andromeda Corp. 
Box 904, Bensenville, IL 60106 — 


STAR 


identification made, easy, 
quality plastic British star finder only 
$3.95. Northstar, Dept. 10-A, Р.О. 
Box 28, Rio Dell, CA 95362. 


19 MOTION PICTURES 


16MM FILMS Free list. Urbanski 
8142 S. Kenneth, Chicago, IL 60652. 


16MM Movies, 


SUPER B, Lenses, 
Posters, Stills. сіу. Gaines-P, 
15207 Stagg, Van-Nuys, CA 91405. 

UNUSUAL movie supplies. Free 
circular. Bsoh. 47th Holly. Kansas 
City, MO 64112. 

SUPER  8-VIDEOCASSETTE-16MM 


ENTERTAINMENT! Free Catalog. Cine- 
ma Eight, Box PS, Chester, CT 06412, 
(203) 536-9513. 


SUPER 8, BMM. 35MM, B & W and 
Color Film, Supplies, Processing Equip- 
ment, Send 25c for 84-page catalog 
refundable with order. Superior, 442- 
448 N. Wells, Chicago 60610 


FREE Catalogues. 5.000 8-16MM 


Films. International-S Films, Green- 
vale, NY 11548. 


79A COLOR SLIDES 


GAF Colorslides Worldwide catalog 
50c. Worldwide, 7427-S Washburn, 
|Minneapolis, MN 55423. 


TEST TUBES, 13 X 100 mm. flint 
glass with tight fitting rubber caps. 
(100) for $6.00. Jerryco, 5700 Nort! 
west Hwy., Chicago, IL 60646. 


- $8.00: 


Solaser":; Box 
1005: ^PS-771"; Claremont, СА 
91711 


CHEMICALS — Apparatus. Biologi- 
са Scientific ‘Supplies. Catalogue =- 
50c. Hagenow Laboratories, 507 Hu- 
ron, Manitowoc, WI 54220. 


LABORATORY Supplies — Dis- 
counted Prices! Catalogue — 50c. 
Starr Scientific, 916 Madison Street, 
Manitowoc, WI 54220. 


[AMAZING ELECTRONIC] 


~N PRODUCTS s~ 


LASERS SUPER POWERED, BURNING, CUTTING. RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA -S 
TUNWAND. TV DISRUPTER -ENERGY PROL 

RVEILLANCE, DETECTION. ELECTRIFYI 
AL. ULTRASONIC, CB, AERO, AUTO AND MECH ОЕ; 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT. 


DPARTS SERVICE. WIE OR MAT TON ойый 


сатА:ОС ФТ 


Write: Land Mart, Box 2420, Little 
Rock, AR 72203. 


BIG... FREE CATALOG 
Over 2,500 top values coast to consti 
UNITED FARM AGENCY, 612-PS West 
17th. Kansas City, MO 64112. 


CANADIAN LAND FROM $54.00 AN 

ACRE. Properties 

payments. Cottages, hunting, 

investment. Free Catalogue. Canadian 
tate Land, 286 rcg Ave W. 


Stoves. 7.8 acres wood. 
N.W. Wisconsin, Literature (414) 
25. 


WYOMING RANCH LAND. 10 Acres, 
$35 down, $35 month. Owner — Mike 
Gauthier, 050A Gallatin, Downey, СА 


FREE! Big SUMMER Edition! Over 
5,400 new properties described, ріс 
tured! - Land, Farms, Homes, ‘Busi 
nesses, Recreation, Retirement. Select- 
ed best thruout the U.S.! Over 700 
Offices, 43 states All Across America! 
Mailed FREE from The World's Larg- 
est! STROUT REALTY, Inc. 7-BT 
Dearborn, Chi s060 

"CANADIAN Country Pi 
Our 62nd Year. Catalogue- 
$1.00. Tax Sale Service. 
PS. 85 Bloor Street East, 
Ontario, MAW 1B5. 


FREE CATALOG! 


erties,” 
Issues 
uite 404- 
Toronto, 


ing 15 


IMPORTED 


LOCK BLADE 


ому $275 each 


9" Overall Length Flips 
5” When Closed орел, 
* Opens instantly jocks auto. 


* Sharp and 
Tough A dental closing, 
+ stainless 2 Barer share 
Steel Blade LLP 9 аттен 
Y siable use and hard, 
tong service. Money 


back in 5 days if not 
satisfied, Send $2.75 
plus 25¢ to cover post 
age and handling 


WESTBURY SALES CO. 
P.0. BOX 434, WESTBURY, N.Y. 11590 


DEPT. L-7-PS 
34 CAMPING 
EQUIPMENT & TENTS 
BAGI 


PACKING, Camping equipment. 
Free Catalog. Dept-9, West Fork Inc. 
Lakefield, MN 30150: 


35 AQUARIUM SUPPLIES 
25 LIVE 125 LIVE SEAHORSES 2.98] | 


Кб two mated pris of freshly caught ма 
honet, including ONE PREGNANT MALE, 
60 wil give birth to n many as 25 бн. 


Marin sait, food and instructions included plur 
tw manina кийн ABOVE KIT WITH CUSTOM 
AQUARIUM, SEA HORSE TREE, SEASHELLS, 
CORAL AND SILICA ЗАМО55. 08. 

LARGE DELUXE AQUARIUM AND ALL 


OF ABOVE ACCESSORIES WITH 5 МАТЕО 
OVER $0 SEA HORSES) $10.85, 

Ай Mt tent pod. Via Air Mul Live Delivery Guaranteed 

seu кон Ши» 77, Bor 342096 биш е, 30108 


39 EARTHWORMS, 
CRICKETS, FROGS 


outstanding Азоб, "Send 
45c Stamps for Raising Instructions 
Full Details. Special Today! 5,00 


Hybrid Redworms $15 
Georgia Ranch, Dawson, 


FREE Literature — We Teach You 
To Raise, Sell Fishworms, Crickets, 
12-inch African Worms. Carter Farm- 
12, Plain: 8 


EARN Money 
Backyard, garage, basement. Proe In 
structions, startling market facts! Oak- 
haven-121, Cedar Hill, TX 75104. 


REDWORMS  Bedrun 5,000 — 
$15.00: 20.000 — $45.00 plus post- 
age. Raising instructions, Brazos 

form Farms, Box 4185, Waco, TX 
16705. 


40 HUNTING & FISHING 
INFORMATION 


BETCO cleans and shines aluminum, 
boats, fiberglass bottoms, campers. 
Removes gun blueing Distributors 
Wanted. BETCO, 230 Muntz, Butler, 


Post] 


PA 16001, $3.00 for 8 oz. Includes 
42 FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 

BIONIC EYE. See 150X larger. 


Wide Field, true color. Power Genle, 
Box 872. Lancaster, P. 

FREE Catalogue! ands war 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 
Jaegers, 691G Merrick Road,’ Lyn- 
brook, NY 11563. 


43 GOV'T. SURPLUS 
“JEEPS - $52.50. Airplanes, Boats. 


^x: 


БАРЕ ВЫ nei Estale Animes dne. Guns, 200000 Бааша Buy Direct: 

жок Баур. TA 203 Highland, сак Lim ? 

эт бОУЕЕММЕКТ pande — тош eum ae 
B0 Acre! Homesites, Farming. Ya. $3330! 209,000 ITEMS —— GOV- 

уеге. Land murs Guides ERNMENT SURPLUS -— MOST COM. 


plus nationwide, listings — $2.00. 
Surplus Lands, Box 19107-FG, Wash- 
ington, DC 20036 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


SNATCH-A-LURE 
RESCUES your snagged bass lure 
most everytime, 90-day money-back 
guarantee. Send $6.00 to: ToddCo. 
Box 1710-PS, El Cajon. CA 92022. 


LIGHTWEIGHT, compact gear for 
the self-propelled outdoorsman. Free 
catalog. Moor & Mountain, D34, An- 
dover. MA 01810. 


PREHENSIVE DIRECTORY AVAILABLE 
tells how, where to buy — YOUR 
AREA — 52.00 — МОМЕҮВАСК 
GUARANTEE — Government Informa 
tion Services. Department A-7, Box 
29249. San Francisco, СА 94109 (433 
'aliforn 


JEEPS, Trucks, Typically, From 
$52.40 ^. . Automobiles, Boats, Mo- 
forcycles,' ` Airplanes, _ Typewriters, 
Tools, Clothine, Sports. Camping, Pho- 
tographic, Electronics Equipment — 
200,000 Bid Bargains Nationwide Di- 


rect’ From Government — Low as 2c 
on Dollar! Surplus Catalog and Sales 
Directory $1.00 (Refundable First Or- 
der). Bonanza Surpins, Box 2269-PS, 
Northiake, Illinois 60164. 
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GOVERNMENT Surplus, Buy in Your 

How, Where. Send $2.00. SUR- 

PLUS, Нох, тутара. CHEADQUARIERS 
BUILDING, Washington. DC 20014. 


FREE catalog. Repair air condition- 
ing refrigeration. Tools, supplies, full 
instructions. Doolin, 2016 Canton, 
Dallas, TX 75201. 


“U.S, GOVERNMENT SURPLUS Di- 
rectory,” How, Where to Buy. 100,000 
items (including Jeeps) . . , Low as 
2c on Dollar! Most Complete Infor- 
mation Available. . . $2.00 SURPLUS 
DISPOSAL. Box 19107-ЕС, WASH- 


INGTON, DC 20036. 


45 BOD Y-BUILDING, 
SELF-DEFENSE COURSES 


BEAUTIFUL, powerful body fast! 
Guaranteed! Free Information, Ameri. 
can Powerhouse, Box 667, Minneapo- 
lis, MN 55440. 


POWERFUL Muscles Fast!! Obtain 
tastic results, Free brochures, Uni- 
yersal Bodybuilding, Dearborn, МІ 


ARMS 18 + Inches in 90 Days or 
Refund! Revolutionary Specialization 
Technique. $3.00 — Complete! Phe- 
noministics, Box 281e, Gresham, OR 
91030. 


46 PROFITABLE 
OCCUPATIONS 


REPAIR LAWN MOWERS and Small 
Engines, Thousands of Parts and Tools. 
Send 25c for Wholesale Lists. Ell- 
Yangers, 15 Canal, Port Jervis, NY 


FREE Literature — Make Big Mon- 
ey Raising Fishworms and, Cricket 
arter Farm-10, Plains, GA 31780. 


MAILORDER RICHES? DON'T GO 
BROKE! Follow Pros FREE Informi 
tion, MASON, Box 401093, Garland, 
TX 75040. 


INEXPENSIVELY propagate hun- 
dreds of new azaleas, etc., from your 
present plants. Start August, Easy di- 
rections, $3. Plant Man, 192 Kinder- 
kamack; Park Ridge, NJ 07656. 


FREELANCERS! Savvy newsletter 
for writers, illustrators. Up-to-minute 
leads on how and where to sell your 
Work. Trial copy 50c. Box 226P, 
Milford, CT 06776. 


HONEY-Bees, $12, advisory course 
guides you into profitable bui 
Pirker Aplaries, Debolt, Alberta. 

ada ТОН IBO. 


SAVE YOUR COPIES 
OF POPULAR SCIENCE 


Keep them neat and in 
good order for future refer- 
ence by ordering these hand- 
some, custom-made library 
cases. They'll look good in 
your library or your work- 
shop. Each case holds a full 
year’s issues. Richly covered 
in black leatherette, its royal 
blue spine is decorated in 
gold leaf with the year and 
the Popular Science insig- 
nia. 

They’re only $4.95 each, 
3 for $14.00, 6 for $24.00 
postpaid. To order, send 
check or money order to 
Jesse Jones Box Corp, 
P.O. Box 5120, Philadel- 
phia, Pa. 19141. 


150 | POPULAR SCIENCE 


$100/DAY Possible Buy Scrap 
Gold Easy. Complete Manual, $4.00. 
Barton, 956 Springdale, Atlanta, СА 


DETAILS - Masters, Post Office 
Box 2581, Delray Beach, FL 33444. 


47 BOOKS & MAGAZINES 


MONEYMAKING Books! 
$1.00. Hilliard, 1634 W. 
IL 60836 


Catalog 
, Chicago, 


CLOCK and Watch Repairing Books. 
Toois, Materials, Free catalog. Norti 
American, Box’ ТТВСА, Fox River 
Grove, IL 60021. 


SURVIVAL / Guerrilla Warfare’ 
Training Manuals/Books .. "Survival 
Free Catalog, Box 395-L, 


rood: 
Or aad. 


48 TOYS & GAMES 


OLD FASHIONED Rocking Horse! 
Send $2.00 for plans to Muffin Tree 
Toys, 5608 Forest Blvd., Spokane, 
‘WA 99208. 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat- 
alog. 1800 Funmakers, Jokes, Tricks 
Science, Sports, Hobbies, Jewelry, 

"johhson Smith, С-З Mt. Clem- 
I 48043. 


BARGAINS - 1968S. 19698, 19715, 
1972S Proof Sets. Each $5.98; All Four 
$20.89. Scarce Carson City Silver 
Dollars - 1882-CC; 1883-CC, 1884- 
CC Choice Uncirculated, Each $28.89: 
All Three $84.89, Super-Bargain List 
30c., Bebee's, Incorp., Omaha, NE 


52 STAMP COLLECTING 


Please Note! Mos! of the stamp od- 
vertising below mentions "opprovols." This 
meons thot in addition to ће special offer, 
you will receive stomps ON APPROVAL 
from which you moy select those you wish, 
& return the bolonce with payment for 
the ones kept. Approvals may continue to 
be sent unless you indicate you do not 
wish to purchase any. In some coses the 
special offer is made only to approval 
buyers. 


AUSTRALIA — Fifty different 20c! 
Approvals. Value Stamp Company, Sil- 
ver Spring, MD 20901. 


STAMPS photographed in color and 
enlarged for display. Details free. New- 
lin Photography, Box 14201, Austin, 
TX 18152 


Wow! 110 АШ Different Germany 
ioc. Commemoratives, Airmails, Higi 
Values. Big catalog, bargain’ lists. 
Also, fine stamps from our approval 
service, which you may return without 
purchases and cancel service at any 
time. Jamestown Stamp, Dept. ATT- 
PS, Jamestown, NY 14701. 


50 ARGENTINA — Different 10c 
Approvals. Gobestamps, Box 690, 
Saco, ME 04072. 


INVERTED | ERROR"—Hammar- 
skjold, 15c with Approvals. Belmont 
Stamps. Washington, DC 20015. 


AN Unusual U.S. Approval service. 
Sherman, Box 15355P, Philadelphia, 
РА 1911 


50 BICENTENNIAL STAMPS, Just 
50c With Worldwide Sets On Approv- 
al. Wm. Shoemaker, Box 11, Folly 
Beach, SC 29439. 


100 FASCINATING Turkey Stam) 
(all different) only 25c. Adults only. 
Goliath Co. Dept. Ү-2, Bethlehem, 
NH 0357. 


FREE Worldwide Packet, Penny Ap- 
provals. Froelich, Box 412B, Morton 
Grove, IL 60053. 


U. S. STAMPS - $4.00 catalog 
value for $2.00. D. Anderson, 1631 
Edmund. St. Paul, MN 55104 


200 DIFFERENT Argentina, Plus Ap- 
provals, $1.55. Fles, A6U, Thornville, 


OH 43016. 


Gallas Texas 75228. 


50 MAGIC TRICKS 
PUZZLES, ETC. 


BE A Magician! Large Professional 
Catalog $1.00, Plus Free Mystitying 
ic Trick. Magic Inc., 5081 

coin, Chicago, IL 6062 


Line 


GRAB Bag of Over 100 Unassorted 
Stamps. Contains new issues, Asia, 
South Seas, Africa, etc. All for only 


10c. Littleton Stamps, Dept. EX-2, 
Littleton, NH 03561 

PRICE List, U.S., Singles, Plate 
Blocks. 5000 Miami. St. Louis, MO 


FIRST Day Covers on Approval. 
Dolores, Box 96PS, Coopersburg, РА 


FREE: 32 Page United States and 
United Nations Price List. Shelron, 
Box 610547K, North Miami FL 


: 20c. Appro 
Омот WI 


als. Stamp Farm, 254 
53952. 


FREE duplicate exchange—2c ap- 
provals. Belden, Box 4175, Dearborn, 
MI 48126. 


BONUS! 6 free magic tricks PLUS 
book of 50 Magic Tricks PLUS the 
П Brodien TV Maj 


complete Marshal 
Catalog of Over 
ONLY $1.00! Mat 
log. PO Box 1118, Palatine, IL 60067. 


FREE $2.00 Trick With Huge М. 
Catalog, Al for 35c  "Superdei 
Rush! Abracadabra-SP2, Rahway, 
01065. 


DISCOUNT Magic Catalog, 25c. 
Huge savings! Magic & Fun Discount 
Center, Box 1936-SP, New York, NY 


E: 


TWO! Different, Magic Catalogs 25c. 
Miami Magic, 9734 Bird Road, Miami, 


VENTRILOQUISM! Guaranteed In- 
struction, Scripts, Puppets. Cataloj 
256. Maher. Box 420PS, Littleton, Ci 


PROFESSIONAL Magic! Factory Di- 
rect to You. Giant Catalog — $1.00. 
(refundable). Hank Lee's Magic Fac- 
tory, Dept. PST. 24 Lincoln Street, 
Boston, MA 02111. 


PROFESSIONAL Magic. Giant Ilus- 
trated Catalog 25c. Top Hat-B. Box 
1669. Evanston, IL 60204. 


51 COINS & CURRENCY 


SPECIAL OFFER! 1943 steel penny 
set 99c. 14K Jewelry, Box 62, Glen 
Cove, NY 11542. Dept. S. 


FREE U.S. Mint Set. Approvals. 


Hildebrand, Box 5645. Redwood City, 
CA 94063. 


50 YEARS Old. fifteen different 
United States, over fifty years old — 
25c with approvals Jaxon, Box C11, 
New Rochelle, NY 1080 


SEND only 25с for collection 55 
Different, U.S. Stamps. Includes old 
issues, commemoratives, high value, 
airmails plus hard to get $1.00 stamp. 
Offer to adults only. Send 25с to: 
Goliath Co., Dept, W-2, Bethlehem, NH 


100 OLD U.S. Stamps between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, ОН 4490’ 


500 Different Stamps for $1.75. 
Smith, 508B Brooks, College Station, 
TX 77840. 


50c BRINGS 100 
worldwide approvals. 
Box 277, Ocean Pi 


INVENTORY CLEARANCE, Complete 
sets - 50c each, Below wholesale, be- 
low co: Values to $16.53 
Request Lists. LeBlanc, Box 110-PS' 
Glen Cove, NY 11542. 


VIKING MISSION TO MARS. Com- 
plete set plus giant multicolored 
Souvenir sheet from Malagasy, 25c. 
Topical approvals, LeBlanc, Box 110- 
PS58, Glen Cove, NY 1154. 


STAMPS 2c each Mounted Scott 
order. Smitty, Box 5826, Ft, Lauder- 
dale, FL 33310. 


STEEL STAMPS. Multicolored paint- 
ings printed on USS steel foil. Mint set 
from Bhutan, 25c, Topical approvals. 
LeBlanc, Box 110-Р85, Glen Cove, NY 


Beautiful Nudes, Approval 
. Summit, 1146C 
1219. 


FREE Surprise collection sent with 
approvals. Jay 1784 Union, San Fran- 
isco, 94123. 


50 DIFFERENT Old U.S, Revenue 
Stamps $1.00. Winchester Stamps, 
Box 3592, Mansfield, OH 44907. 


GERMANY — $2.00 catalog vi 
ues for 25c Approvals, Stamphaus, 
Box 533, Salisbury, MA 01950. 


MINT United Nations set free with 
Mint or used United States or World- 
wide Approvals of your choice from: 
Richard Thorne, 13317 Lydia Street, 
Silver Spring. MD 20906. 


MONGOLIA. 10 Different Pictorials, 
Including Triangles, Diamonds, Ami- 
mals, Sports, Etc. 10c With Approvals, 
Ta Salie. ‘Box 1581-5. South Bend, IN 


107 DIFFERENT 


triangles - sports 
- space - bicentennials - etc, Value 
over $3.00. Only 10c. Approvals. Free 
Coupon worth $1.00. Jayto Stamps. 
Dept. 175-W, East Syracuse, NY 
13057. 


U.S, APPROVALS for adult collec- 
tors. Tired of the usual dull, over 
priced stamps? We offer a refreshing 
and rewarding change. Rivertown, 
Dept. 188S, Lowell, MI 49331. 


GRAB Bag of Coins from 25 Coun- 
tries. Only $1.00. Money Back if Not 
Delighted. Littleton Coins. Dept. DX- 
2, Littleton, NH 03561 


CURIOUS New 10 lire Bumble Bee 
coin from San Marino. Europe's old- 
est and smallest state. Send only 10c. 
Mystic Stamp Company, Dept. MC-2, 
Camden, NY 13316. 


BUFFALO Nickels. Five Different 
$1.00. Bryson, 612P White, Toledo, 
OH 43605. 


LINCOLN Cents 22 Different "S" 
mints $3.00. Jefferson „Nickels 10 
Different "S" “Mints $2.75. 
$5.00. Harris, Box 2308-P. Santa 
Cruz, 'CA 95063. 


400 MIXED U.S. 40c Approvals. 
Wright, Box 753P, Hagerstown, MD 


GIANT Polish Collection, 15c When 


Requesting | Approvals. Осо, ЕІ, 
Roscoe, IL 61073. 
U.S. BARGAIN: 50 different 25c 


with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043. 


FREE! Big Bargain Catalog — New 
Edition listing thousands of bargains 
including U.S. and B. N. A. stamps, 
packets, albums, accessories and sup- 
plies. Also, fne stamps from our ap- 
proval service which you may return 
ithout purchases and cancel service 
at any time. Jamestown Stamp. Dept. 
E-77-PS, Jamestown, NY 14701. 


50 DIFFERENT U.S. STAMPS, In- 
cludes 1943 fiag stamp of occupied 
nations. Only 25c Approvals Incl 
Willett Со, Box Yorktown 
Heights, NY 10598. 


FREE U.S. with Worldwide 
als, Stamps Unlimited, Вох 229! 
zoo, MI 49003 


PENNY Approvals, Rerardiess Çat- 
alogue! Kloster, 4164—52nd St., San 
Diego, CA 92105. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


GOVERNMENT surplus electronics, 
gadgeteers illustrated catalog 25c. 
Meshna, Ni MA 01908 


POLICE/ 
scanner crystals, antenn: 
Harvey Park Radio, Box 
ver, CO 80219. 


FREE Educational Electronics Ca! 
log. EduKits Workshop, Department 
166A, Hewlett, NY 11557. 


36c TUBES, Radio & TV! Free Col- 
or Catalog. Cornell. 42178 University, 
San Diego, CA 92105. 


prov- 
Kal- 


BUILD YOUR OWN TV CAMERA! 


“Ideal for home & business 
Wee fer FUN or PROFIT, we 


таш rto 

ee Sera 
і E 1 magazine, а пм. 
“м 


PHONE OR WRITE FOR FREE 

IGSTRATED CATALOG OF КИЗ 
DIAL 402-987-3771 edep! 
1305 BROADWAY st. м. 
DAKOTA. CITY, NEBR. 68731 


ATV Research 


54A CB RADIO 


NEW HILARIOUS CB BUMPER- 
STICKERS. $4.00 for 2. P.O. Box 
1783. Des Plaines, IL 60018. 


'CBERS" . . . JOIN NATIONAL 
HIGHWAY PATROL OBSERVERS, Box 
374-PS, Visalia, CA 93277. 


NEW INVISIBLE CB ANTENNA 
NEW Invisible CE Antenna. Installs 
Minutes Without Tools. Guaranteed! 
Sensor. 87 Lambert, Central City, PA 


Ki BRING THE 
0; CB HAMMER DOWN 
\ ON CRIME 


Your CB radio protects vour home. Broad- 


casts prerecorded emergency message. Au- 
tomatically. CB'ers, police bring aid to the 
scene. Automatic cut-off and control. In- 
formation from . . - 


CATCH-A-THIEF 2255 Meclendon o 


Auburn, AL 3t 
55 ELECTRONICS, 
STEREO, HI-FI 

FREE — Police/Security — Inves- 


schematics and equipment 
istings. Quimtronix, Box 548-PS, Se- 
tle, WA 98111. 


SLEEP — Learning Kits — endless 
tapes, timers, complete outfits. Cat 
alog free. Sira, Box 24-SB, Olympia, 
WA 98501. 


BI-LINEAR AMPLIFIER, 2-30 MHz. 
60-150 watt mobile, ‘Construction 
Plans. $3.00. Wilson, Box 5516-CG, 

Inut Creek, CA 94596. 


OUIERSI KITS 


Organs, Р rim 
Ravine PA Systems 
104-page catalog $2! 
WERSI electronics, Inc. 


Dept.A5, Box 5318, 
Lancaster, PA 17601 


56 RECORDS, TAPES, etc. 


RECORDS — TAPES! Discounts to 
т all labels; no purchase obliga- 
newsletter; discount dividend 
100% guarantees. Free 
Discount Music Club, 650 
Main St., Dept, 4-0777, New Rochelle, 
NY 10801 


RECORDS 45 RPM. Oldies, 


Cata- 


log Of Hundreds 50c To: DISCO, Box 
332, Mesa, AZ 85201. 
OLDIES—45 RPM Original hits. 


Catalog 50c. C&S Record Sales, Box 
197. Wampsville, NY 13163. 


OLD Radio Programs on cassette 


tapes. Catalogue $1.00. Radio, Box 
92468, St. Louis, MO 63117, 

OLD Radio Programs, Huge Cata- 
logue $1.00! Radio, Box 9032-R, 
Wyoming, MI 49509. 

57 MUSICAL 
INSTRUMENTS 

INTERNATIONAL ci 

to makers, repairers 


Biggest varlety parts, 
sorles; all imported woods, bo 
Send 25с and this ad for 
list, We'll in&lude certifica 
$1.25 credit on your first order of 
at least $10. International Violin Com- 
pany, Dept. VR, 4026 W. Belvedere 
Baltimore, MD 2121 


GUITAR, Вап); Mandolin 
making material books, 
plano tuning kits, Catalog 256. Guitar 

enter, Box 15444, Tulsa, OK 74112. 


GUITAR pre: 
Box 333, Rí 


Violin, 


on DIAGRAM blanks. 
lle, IL 61068. 


PIANO and Player Piano servicing 
and repair books. Catalog $1.00 (re- 
fundable). Vestal Press, Vestal, 8, 


NY 13850. 


P.M.I, "77 FREE MUSICAL 
INSTRUMENT CATALOG 
AMERICA'S most complete source 
of major brand instruments and a 
cessories at Low, Low prices. Write: 
P.M.I. Dept. PS, Р.О. Box 827, Union 
City, NJ 07087. 


58 | SONG WRITERS 


SONGWRITERS’ Contact lists fifty 
active NYC Music Publishers. $5.00. 
Pierre Books, Box 1092, New York, 
NY 10023. 


"mo says 
mane 373.00 


E TREE 
EIU e rH 
EAS amd 


WAITE FOR YOUR FREE COPY 
Bon 429 Dept. mM 2| 


W. W. YOUNG & CO-crestore, ct 06410 


LYRICS — Poems Wanted For Mu- 
sical Setting, Recording, Promotion 
Available on Selected Songs. Fabulous 
$1,000.00 Offer. Monthly Awards. 
Talent 17 (PS) Longwood, Quincy, 
MA 03169 


POEMS 
Music Productions, 
Nashville, TN 37204. 
POEMS, Songs Wanted. Recording, 
Publishing Guaranteed. Royalties, Ra. 
dio-TV release. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 
SONGPOEMS, SONGS, Needed. 
Betty's Music Makers, 258P Treasure 
Island Causeway, Treasure Island, FL 


59 IMPORT-EXPORT 
MAIL Order. Details Free, The Byrd 


set to music, Nashville 
Box 40001-PS, 


House, Box 5090-C, Florence, SC 

29502. 

60 BUSINESS 
OPPORTUNITIES 


$50,000 YEARLY Possible! Become 
Fi Broker! Earn $10,000 Com- 
ions! Free Details! Quaestor, Box 
-PSTF, Rochester, NY 14626. 


BIG Redworms, live delivery guar- 
anteed. Competitive prices. Excellent 
Opportunity. Free information. Piney- 
woods Worm Gardens, Box 2784-PS, 
Longview, TX 75601. 


BECOME Our Mail Order Distributor 
with $150 investment, Free Brochure. 
Audit Controls, Box D-50, Emerson, 
NJ 07630. 


MAILORDER OPPORTUNITY! Start 
profitable home business without ex- 
егіепсе or capital! Write for FREE 
OOK, case histories of successful 
members, plus complete details. No 
obligation. Mail Order Associates, Dept. 
624, Montvale, NJ 0764 


$2,000 MONTHLY Selling Inform: 
tion By Mail! Dilello, PST, 101 Cro- 
tona, Harrison, NY 10528. 


YES. There really is one way to 
"Get Rich Quick!" Revealing report of 


4 - year expert study into all Money 
Schemes. No Rip off. Send stamp. De- 
tails, Box 28344, Dallas, TX 75228. 


AUTOMOTIVE Tool Jobbers Write 
for Special offers Nationally Advertised 
Power and Hand Tools. Send Stamped 
Envelope to Associated Distributors, 
Dept, J, 401 Augusta St. Cincinnati 
OH 45202. 


DISTRIBUTE NATURAL VITAMINS, 
SELL from Sales Catalog . . . 90 
‘government approved products, No 
investment, no ‘experience, no mini- 
mum order, Illustrated catalog and 
confidential’ wholesale price list . . 
25c to: Vitamin Power, Inc., Dept. PS, 
148 Scranton Avenue, Lynbrook, NY 


REPAIR HYDRAULIC JACKS— Free 
Details — Hydraulic Parts Supply, 
Dept, „S. Box 4157, Brownsville, TX 
78520. 


NEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
OH 43614. 


MAKE $92.00 FROM Square Foot 
Plywood (Jigsaw or Bandsaw neces- 
sary). (Proof), details 25c. (Refund- 
able), Woodaits, Bridgewater, МА 


YOUR Neighborhood Goldmine! Get 
rich with Income property—I'll show 
you how! Free information. Goldmen, 
Dept-1P7. Box 1711, Champaign, IL 


SELL books by mail, 400% profit. 
Tory, Р.О. Box 187-E, Worth, IL 
60482. 


MAKE, Sell Bricks! Free Details! 
Хсорнев: 5715 N. Mozart, Chicago, IL 


IMPORT.Export opportunity. prot. 
itable worldwide mailorder business 
from home, without capital or travel 
abroad. We ship plan for no risk ex- 
amination. Experience | unnecessary. 
Free report. Mellinger, Dept. E269 
Woodland Hills, CA 91367. 


SELL SENSATIONAL | LOW-COST 
BURGLAR ALARM. Lightning Seller. 
Exceptional Margin, Samples for Trial 
Northwest Electric, Ave. 684, Mitchell, 
SD 57301. 


FREE Literature — Make Big Mon- 
n 


gy Raising Fishworms and, Crickets: 
ter Farm, Plains, GA 31780. 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service. No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training Sch еу, тон, N.Y. 10952 


YOUR Name Placed with 1000 Job- 
bers, Importers, Mailers. $1.00 our 
Mailings for Year. Dixiemailers, King. 
NC 27021. 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School 17050 Tel- 
fer Drive, Morgan Hill. CÀ 95037. 


PLASTERCRAFT Profitable 
Home Business. Over 1,000 molds 
available, Details: Lynnette, 62518 
Mentor Park, Mentor, OH 44060. 


World's Larg- 
forei, 


Rock bottom prices. 
Free details, International Buyers, Box 
16386-PS2, Portland. OR 97233: 


ELECTRONIC 
ASSEMBLY BUSINESS 


Slart home, spare time. investment. knowledge 
experience unnecessary. BIG DEMAND assemblin 
electronic devices. Sales handled by 
professionals. Unusual business opportunity. 
FREE: Complet illustrated literature 
BARTA, Вох 248MT 
Walnut Creek, Calif. 94597 


GUARANTEED $178.00 WEEKLY. 
Work one hour daily. Free Brochure. 
FAS, Box 13703, San Antonio, TX 


PLAY ORGAN! Learn with inexpen- 
sive "professional" method, Write: 
Tino's Studio-PS, 4001 East Fanfol, 
Phoenix, AZ 8502. 


UP To 60% Discount Name Brand 
Instruments. Catalog Freeport Music, 
Tac "Makin St. Aw. ‘Babylon, NY 


LEARN Banjo-5 Strinj 
Easy. No Music. Free Detail 
25-A, Marietta, GA 30060. 


Bluey 
Blaylock, 


ACCORDIONS - Famous Makes, 32 
Models. Importer-To-You Prices! Save 
9n Cordovox and Button Models. Home 
Trial. Terms, Trade-Ins. Free Catalog. 
Accordion Corporation, Dept. P, 5535 
Belmont, Chi 60641 


ELECTRIFY Player Pianos, Pump 
Organs quickly, inexpensively with Lee 
Silent Suction units, Write Lee Music, 
525A Venezia Ave., Venice, СА 90291: 


EARN $240, from sheet plywood. 
Lincoln, 216' Spring, Seattle, WA 


INVEST now . . and retire rich! 
Learn how! $3.00. Judsky, 180 Maine, 
Athol, MA 01331. 


FREE REPORT: Big Money In Mail. 
Transworld-11K, Box 6226, Toledo, 
OH 43614 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c. Volz-PS, 
Ypsilanti. MI 48197. 


INSTALL Burglar Alarms Without 
Previous Experience or Costly Equip- 
ment. Big Profit. Free Details, Nasco, 
Dept, E4697, Woodland Hils, СА 


VENDING Machine. No selling, 
Routes earn amazing profits Big Cat- 
alogue Free. Parkway Corporation, 
1930PSB Greenspring Drive, Timoni- 
um, Maryland 21093. 


$300 - $700 MONTHLY, Raise Rab- 
bits, Laboratory Animals for us. We 
supply xauipment, Breeders, Instruc- 
tions. Details — 25c. Laboratory Ani- 
mal inc. PS, Countyline Road, Pent- 
water, MI 49449. 


BELOW Wholesale Catalog, 1500 
Products $3.00. Wholesale, 13850 
Sherman Way #6, Van Nuys, СА 
91405. 

MECHANICALLY Inclined Individuals 
desiring ownership of Small Manu- 
facturing Business without investment. 
Lifetime opportunity for financial i 
dependence in sound, suitable business. 
Marks, 92-A7 Brighton 11th, Broo 
lyn, NY 11235. 


FREE Literature — 1000% Profit 
Bronzing Baby Shoes. NbcPS, Box 
190. bring, FL 3387 

EARN $300 DAILY! FANTASTIC 
NEW BUSINESS. FREE DETAILS. 
BIP PS, ВОХ 6122, HOLLYWOOD, 


$1.50 WILL Send your name to 
гегу business opportunity ad in this 
sue. C/S Enterprises, 231 Hanover, 
ап Francisco, CA 94112. 
MANUFACTURER NEEDS MAN TO 
ASSEMBLE product full or time. 
Five-figure income potential immedi- 


ately, с Ilustrated | catalog | $200 
S.K.K.C, Manufacturers, 1419 West 
Dolores Street, Wilmington, CA 90744. 


UNLIMITED Earnings In Billion Dol- 
lar Industry, Free Details. E.T.S., 
1328-D Monomoy, Aurora, IL 60506. 


BORROW $25,000 interest-free!! 
;. indefinitely! Anyone! Free Report: 
Exécutive-PST, Box 368, Buford, GA 


$70 TO $200 Weekly-Home, Spare 
Time Simplified Mail Bookkeeping. Im- 
mediate Income. Easy. Auditax, Box 
347417, Los Angeles, CA 90034. 

TAKE catalog Orders, We dropship 
1001 Be iting specialty * producta 
Lowest below wholesale prices, Im. 
delivery. Spectacular ‘home 
business opportunity. Free Book, SMC 
6061 De Soto Ave. Dept. 28-55. 
Woodland Hills, CA 91365. 


HOW TO MAKE $2,000 WEEKLY 
AT home using other le's money. 
Guaranteed, Free details, Richlieu Re- 
Box 25357, Dept, DT, Houston, 


EARN $60.00 Daily Manufacturing 
Concrete Fence Posts. Practically no 
investment, Send Stamped-addressed 
envelope. American, Excelsior Springs, 
MO 64024 


I MADE $40,000.00 Year by Май- 
order! Helped ‘others make money! 
Free Proof! Torrey, Box 318FF, Ypsi- 
lanti, MI 48197. 


RAISE Earthworms for Us, Baker 
Enter Box 173, Sparta, OH 


ABANDONED INDUSTRIAL SILVER 
YOURS For Taking. Easy $24,000 
Yearly! Free Information, Silverman, 
H-12, Box 548, Woodville, TX 75979. 


CASH from the MICROCOMPUTER 
REVOLUTION. EXCITING instruction 


manual $10. Microcomputers, 2054 
Township Road, Monroeville, Pa 


aterial 


home! Spare time! 
22c bring back $3.20 profi 
ately! Free information. Rush name on 
postcard to: Warner, Room LC-3-GJ, 
1512 Jarvis. Chi П. 60626. 


HOLLYWOOD CEMENTCRAFT: Hig! 
ly Profitable Home Busine: Experi 
ence Unnecessary, Unlimit Pottery 

ly Made Without Moulds. 

Birdbaths, Fountains, Wishing-Wells, 

Waterfalls, etc, Chemical Coloring For- 

Marble — Glazing. Free Bro- 

chure. Concrete Facts, Box 7, Atla- 
dena, CA 91001. 


PIANO Tuning Learned Quickly 
Home! Musical Knowledge Unneces 
sary. Free Information, Empire School, 
Box 450327, Miami 33145. 


PHOTOSTAMP | Agents Wanted! 
Make Big Money from Home Mailor- 
der. Free Samples & Information: 
Postermatic-C8, East Providence, RI 
02914. 


MAILORDER — Establish Own Bus- 
iness. Everything Supplied — Cata- 
logs, Ads, Mailing Lists, Merchandise 
Drop-shipped,, Gif Guide, 5818 Ven- 


HOW TO GET RICH WITH 
LITTLE KNOWN ENTERPRISES 
THAT RAKE IN THE MONEY! 

1 have made Millions with little 
known enterprises that have made 
me wealthy. Let me send you ту 
FREE BOOK — '2100 Unique Ways 
To Make Money.’ Write: Success-B 
Вох 40614 Detroit, Mich 48240 


rtu. 67 MONEYMAKING 
"CRAFTING Smoking Pipes 3 
Materials, Tools. Pimo S77. Chicago, OPPORTUNITIES 
à " $300 MONTHLY possible while 
ity обаве Fireproof Economi- learning appliance repairing., NO, €x- 
cal. Bays Laboratory, Rt. I. Box 168, sive courses. Booklet $2.00. Rice, 
Сей ке, CO 81413. spt. S, Box 674, Callahan, FL 32011. 


TICKER 
DEVICE 


Any Message in 
IETAILS. 
BUMPER—— MAGIC 
P.O. Вох 22791 (LL) 
Tampa, Fla. 33622 


$115.00 WEEKLY Correcting Pu- 
pils’ Lessons! Samples, $1.00! Cas- 
з. 507-51, Fifth, NY 10017. 


$32.60 DAILY. No addressing, mail- 
order or stuffing envelopes hoax! Send 
dressed stamped envelope: Sbi- 

ieno, Postbox 4099, Valley Village, 
CA 91807. 


се! Mailorder 
Step-by-: 
Method to great Wealth! Free inform: 
Чоп. Goldmen, Dept-3P7, Box 1711, 
Champaign, IL 61820. 
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GET RICH!! Secret law erases debts. 


Free report exposes „millionaire $$ 
secrets, Blueprints, #57, 453 W256, 
NYC 10471. 


POLICEWORK employment ti 
sugrestions, straight information 
$350, P-O. Box 686, Orange Park, FL 


FINANCIAL INDEPENDENCE And 
How To Obtain It. $2.00. Internation- 
al Enterprises, 16 Riverview Avenue, 
Cortland, NY 13045. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Exceptional Mar- 
gin. Samples for Trial. Northwest Elec- 

‘Ave, 696, Mitchell, SD 57301 


200,00 DAY, Possible, Electronic 
Installations, Prelimina: 2.10. Box 
809. Boynton Beach, FL 33435. 


WATCH REPAIRING. For Cash In- 

Free Sample Home 
Study "Chicago School of 
Watchmaking, WUA, Fox River Grove, 
IL 60021 


$200.00 PROFIT. Sheet !4" Ply- 
wood. Details 50c. Novelties, 610 So. 
24th, Elwood, IN 46036. 


WORK Overseas. Australia, Africa. 
South America, Europe, etc. Constru 
tion, Sales, Engineers, Clerical. etc 
$8,000 to $50,000 + . Expenses paid. 
For employment information write 
Overseas Employment. 1011F, 
Boston, MA 02103. 


AUSTRALIA — New Zealand Want 
You! 50,000 Jobs! Transportation! In- 
formation booklet $2.00. Austco, Box 
8489F, Long Beach, СА 50808. 


Box 


OVERSEAS Employment... $10. 
000 - $50,000 + Information! 
Employment International Вох 
29217-FG, Indianapolis, IN 46229. 


“AUSTRALIA?” Factual Free, As- 
sisted, Passage - Rents - Jobs - Wages 

$3.00. Michaud Enterprises, Box 
313. Copper Clift; Ontario РОМ INO. 


FREE information! "Millionaire Re- 
, Immediate profit opportunities! 
ny, Box 4326-A7, IN 


MILLIONAIRES | Success Secrets! 
Guide to million-dollar opportunities. 
Proven, tested plans! Free moneybook! 
Company, Box 4326-AT, Gary. IN 


CHIMNEY SWEEPS IN DEMAND 


the use of гері 
woodstoves sky-rocket. 
Make $500-$1000 a w 
1 did and ТП show you how. 
31 buys booklet with info on 
equipment and training. 


August West Chimney Sweep 
P. О, Box 1728 
Norwalk, Conn. 


SAVE POSTAGE - $1.00 forwards 
your name and address to all Business 

d Moneymaking Opportunities ad- 
vertisements this issue, Southern, Р.О. 
Box 5885, Knoxville, TN 37918 


PICK-UP Truck 
Earn Extra Money Fast! We need you. 
Details $1.00. Crodell, P. О. Вох 
3085-8, Dalton, GA 30721. 


MAKE MONEY 
let reveals how to turn your id. 
fitable inventions. Send $1.50. Len 
jones, 1628 W. Lk, Sammam'sh Pkwy. 
BE, Dept. PS, Bellevue, WA 98008. 


BIG Commissions! Learn tricks and 
techniques of real estate selling. Cat- 
alogue $2.00, Home Sales, Box 8106, 

chester, NY 14617. 


FREE Learn dozens of easy wavs to 
make money full or part time. Write 
for Free 5-Month subscription, Sales. 
man's Opportunity Magazine, Dept. 
KEN @@ "Hancock "Center, Chicago 


DISCOVER EASY HOME INCOMES! 

LEARN Mailorder and Others. Write 
for Free Details. B & P Agency, Box 
E-1, Windsor, CO 80550. 


06850 


JOBS! Colorado - Idaho - Montana 
Wyoming! Free details , . Intermoun- 
tain-C7, 300 Dundee, Boise, ID 83706. 


63 SPECIAL SERVICES 


VETERINARY ASSISTANT. Send for 
free color brochure. Tells how you 
may train at home for exciting animal 
care career for just a few dollars а 
month, North American School of 
Animal Sciences, Dept. PCC67, New- 
port Beach. CA 92663 


WHAT'S YOUR 1.0.? One hour IQ. 
test is UNDERSTANDABLE. ACCU- 
RATE, easily self scored. Send $4 to: 
Commonwealth Associates, Box 1536, 
Lynchburg. VA 24505. 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative Profits. Pro- 


fession with Bright Future, Gresslin 
Correspondence, School, Нох 927, 
Spencer, IA 5130: 

COMPUTER PUE Learn 
concepts. Complete  packave $10. 
Hodges, 11404 239th SW, Edmonds, 
WA 98020. 


MAILORDER. Complete Mailorder 
Course $2.00. Baba, 1448 West High- 
land, Chicago 60660. 


DISCOVER THE STARS 

UNIQUE, realistic. reflective charts 
illustrate basic principles of astron- 
опту. Five lessons $10.95 or purchase 
Separately. Free information. Con. 
sumer Advisors, P.O. Box 479, South 
Windsor, CT 06074. 


EARN Extension Degrees in Homo- 
eopathy, Radionics, Botanic Medicine, 
Naturopathy, Philosophy, Psycholo 
etc, School Founded 1961. Prospectu: 
$1.00. Airmailed. Secretary PA/PS, 
Brantridge Forest School “Highfield, 
Danehill Sussex, England RH17 ТЕХ. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bish- 
op, Box T44-PS, McKeesport, PA 


INFORMATION On Anything. Fer- 


guson Research Specialists, 60-15 
Woodside Avenuo, Woodside, NY 


66 AGENTS WANTED 


FREE Fire And Burglar Alarm Sam- 

ples With Catalog, Send $3.00 Handi- 

Alarms, 1448 West Highland, 
Chicago 60680. 


67  SALESPERSONS, 
DISTRIBUTORS WANTED 


SELL blue ribbon Hertel Bible! 
Startling cover; full color 3-dimension 
Nativity. Top commission, liberal 
bonus. Sells itself! Liberal easy credit 
plan, No investment. Demonstrator 
furnished, Write for everything! Inter- 
national Book, Dept. P, Box 118, 
Wichita, KS 67201, 


BECOME a successful Manufactur- 
ers' Representative. Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives. 
the firm's product line and territories 
available. For Information write: Man- 
ufacturers' Agents Newsletter, Dept. 
151A, 23573 Prospect Ave., Farming- 
ton, MI 48024. 


SIDING KITCHENS ADDITIONS 
CLOSERS needed. 10% APR financ- 

ing statewide, Ample leads. Warm cli- 

mate. Move to Arkansas required. Par 

Туре` commission. $40,000 annual 

—$60.000 for workers. Details: 

H-S Company, Box 5600, Little Rock, 
AR 12215. 


68 REMAILING 
SERVICES 


LEARN The secrets of repa'rin 
junk batteries "Fabulous Profits" а! 
ome. Apex Engineering, 3100 Ramo- 
ma, Atascadero, CA 93422 


CONTESTS - Sweepstakes - 52 page 
magazine, 50c. Year, $6.00. Prize- 
winner-S, Box 10596, St. Petersburg, 
FL 33733. 


BIG Profits in Becoming A Supplier 
to Major Industry through Electro- 
Кате) Small Parts апа Metalizing 
on-metallics. Write for Free, Particu- 


E! 


GUARANTEED $771.00 Monthly, 
Homework. Free, Box 17403, SanTX., 


$2.50 MONTH Remails, Confiden- 
tial. Bornstein, Box 1024, Merchant- 
ville, NJ_0810: 


CALIFORNIA receiving forwarding 
by experts, M&M, Box 7305-PS, Long 
Beach, CA 90807. 


69 CONTESTS 


SWEEPSTAKES/CONTESTS News- 
letter. Chock full of contest news. 10 
big issues per year - $7.00; two years 
7 $12.50, MONEY BACK GUARANTEE. 
Rainbow's End Publishing Co., Dept. 
PS7, Box 83, Rockville, MD 20850. 


70 AUTHOR'S SERVICE 


SELL SIGNS 


AND MAKE $100.00 OR MORE PER DAY 
Leading sgn kit manufacturer shows you how eat 
ato promote nd ai the remarkabis Luma Gia 
changeable message window sign kit. Only 3 sale 

per day nets you 6135.00, and every store in towne 
Bs prospect Send for FREE MONEY MAKING 
Information io. The Holes Webway Co. Dept. PS 
FO. Box 1813, St. Cloud, MN 96301 


62 EMPLOYMENT 


INFORMATION 
TRAVEL! FOREIGN SHIPS! GOOD 
PAY! No experience, Men Women. 
Adventures abroad, Work. Study. 
Stamped long envelope. GLOBETROT- 
А “Бох 1266-РЗС. Kansas City 
64141 
EMPLOYMENT! 0. Forel; 
Skilled, Unskilled, Equal Opportuni 
Fields. Directory, Application. 


Resume, instructions 33.00. National 
Information, Department 411, 422 
Washington Building, Washingtón, DC 


182 | POPULAR SCIENCE 


PUBLISH Your book! Join our suc- 
cessful authors. АП subjects invited. 
Send for free appraisal and detailed 
booklet. Carlton Press (Dept. PSS), 
84 Fifth Avenue, New York 10011. 


71 ARTS & CRAFTS 

JEWELRY Making Supplies. Catalog 
50c: Myles, 38 Daley, New Hyde Park, 
NY 11040: 


came, МАКЕ TIFFANY-TYPE LAMPS 


showing 
Sige gan 
and supplies 


coming ond c 


HL WORDEN-GRANGER, WA, 


72 EDUCATION & 
INSTRUCTION 
SUCCESS SECRETS, Outstanding 


sources. $2.00. BT Assoc., Box 1261, 
Merritt Island, FL 32952. 


LEARN Dowsing, Radionics, Radi- 
esthesia and E.S.P. Subjects. Free Il- 
lustrated Catalog Courses Апа Equip. 
ment. (Airmailed $2.00.) Established 
30 Years. Bruce Copen, Highfield 
Danehill, Su: England RH17 ТЕХ. 


HP-25 & SR-56 POCKET calculator 
programs for gas and liquid flow and 
pressure, "Basic Fluid System Analy 
sis’! by ©. А. Patterson, $12.05 post- 

. Includes surge, two-phase, jet 
pumps. Basic Science Press, , 
Palos Verdes Estates, СА 90274. 


BECOME An Ordained Minister. Free 
ministerial credentials legalize your 
right to the title "Reverend." Write: 
Church of Gospel Ministery, 486-PS 
Skyhill Court, Chula Vista, СА 92010. 


COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.D.s, the е 
ay, at low cost, without attendi 
Free revealing, de- 
Box 389-PS7, Tus- 


tail 
tin, CA 92680. 


WATCH REPAIRING. Complete 
Home. Training. Diploma Awarded 
Free Sample Lesson, Chicago School 
of Watchmaking, WT, Fox River 
Grove, IL 60021, 


ELECTRONICS DEGREE by corre- 
spondence, Free Brochure. Grantham, 
2006 Stoner. Los Angeles, CA 90025 


LEARN, Auctioneering. Free Са 
log, Reisch World Wide College of Auc- 
Hloheering, Ine. Mason City 3. IA 


DEGREES. Thesis 


Method. Bro- 


MIND-Stimulator Develops Person- 
ality! Remakes Lives! Tibolt, 281989 
Carmel, Glenside 19038, 


PUT ideas into words. 50 ways to 
better English. $2.00, Box 581, W. 
Liberty, ОН 43357 


AUCTIONEERING, Mendenhall School 
of Auctioneering, High Point, NC 
27263, Free Information, Largest in 
Eastern USA. 


USED Courses! Books! List 15c. 
Smith's, 124 Marlborough, Salem, 
MA 01570. 


ELECTRONICS Career Training, By 
Mail. G.I. Bill, FCC License, Color TV 
Broadcasting, Engineering. Free School 
Catalog. School rep will try to call 
Write CIE — Cleveland Institute of 
Electronics, Dept. WPS-24, 1776 East 
17th Street, Cleveland, ОН 44114. 


COLLEGE DEGREES AT HOME. 
Choice of Subjects. Easy Tuition, Free 
Information. Elysion College. B.C, Box 
909, Ysidro, CA 92173. 


73  CARTOONING, 
SIGN PAINTING 


LEARN Calligraphy - fun or profit. 
Calligraphy, Box 7069A, Colorado 
Springs. CÓ 80933. 


52 Lesson CARTOON Course, Car- 
toon Tips, Both $3.00. Tooners, Box 
30367, Lincoln, NE 88503. 


MODERN Cartooning taught Бу 
mail, Write for free brochure, Car- 
toonerama, Box 203-ТҮ, Branford, CT 


CARTOON for money ! Free 
Book: Success, Box 885B, Dearborn, 
MI 48121 


SIGN Painting — Easy Learning 
Method, Free Catalogue, Kaufmann 
Supply, Centertown, MO 65023. 


76 DETECTIVES 


KARATE 
$1.00 Each. Baba 
land, Chicago 60860, 


DETECTIVE Training Course. Ameri- 
can Detective Institute, Box 418-B, 
Fairüeld, AL 3506. 


LD. AND CERTIFICATE 
1448 West High- 


FINGERPRINTING 
entific 


exciting sci- 


career, Home study course 


chure, 81. North, Box 3388. Tulsa, OK Many openings: prepare now. 
14201. Вох 41345, Los Angeles, СА 90041. 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes Arc 
(Stick), MIG, TIG, Gas, Pipe all 

cesses. A non-profit school, Accredited 
member NATTS. Approved Ohio 70-12- 
0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL 
OF WELDING TECHNOLOGY, Box 77, 
Troy, OH 4537 


FASTEST, EASIEST PIANO COURSE 
IN HISTORY! Uses patented system! 
Free information: Box 751-SJ, La 
Canada, CA 91011 

HOW To Study - Booklet - Send 
32.00. P. O. Box 46, Greenville, PA 


LEARN To Fix Typewriters and Of- 
fice Machines. 30 Million Typewriters 


Need Skilled Repairmen. Earn as you 
learn at home in spare time. Facts 
Free. Send name, Typewriter Repair 
School (Home Study), Dept. 3311- 
077, Little Falls, NJ 07424. 
UPHOLSTERY Decorating, Free 


Booklet. Learn at Home. Upholstery 
Decorating School, Dept. 5311-077, 
Little Falls. NJ 07424. 


INSTANT MEMORY 


The new way to remember 


INSTANT MEMORY is the fastest. 
surest, most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association 


Release your photographic memory. 
Nothing is forgotten! Learn "how" you 


remember, "why" you forget. Discover а 
natural ability of your mind to instantly 
recall everything you see, read, hear. 


Send for tree details. 
* Institute of 
Advanced Thinking 


845 Via de la Раг, Dept. PSB 
Pacific Palisades, CA 90272 


DETECTIVE Professlon, easy home- 
study; free tie-tack. ре! pin, cer- 
tificate, future, Professional Investi- 
gators, Box 41345, Dept. CB, Los An- 
geles, CA 9004 

EXCITING Profession, Easy Home- 
study Course: Diploma, ‘Universal De- 
tectives, Вох 8180-E, Universal City, 
CA 91608. 


77 LOANS BY MAIL 


FREE Details on how to borrow 


$300-$3000 entirely by mall Write 
Postal Finance, Dept. 11-07, 6018 
Maple, Omaha, NE 68104. 


NEED MONEY? 

BORROW, from vour home. Raise 
$1,000 to $1,000,000 for any purpose, 
Within, 30 days.’ Busines ersonal, 
educational, start-ups, expansion, соп: 
solidation, inventions, venture capital, 
ants. Free details: Financial, Dept. 
5-1 236 Wayland Avenue, Cranston, 
RI 02920. 


78 WINEMAKING 


catalog, recipes. Finest 
equipment, service, S.P. 
Chapel Hill, NC 27514. 


WINEMAKERS — BEERMAKERS 
— Free Catalog. Fast Service. Large 
Selection, Kraus, Box 7850-N, Inde- 
pendence, MO 64053. 


WINEMAKERS — Beermakers. Free 


Catalog, Equipment Supplies. Conti- 
mental, Box 68016-PS, Indianapolis, 


WINEMAKERS: Free Illustrated cat- 


alog ОГ Yeasts, “equipment. “Semplex: 
P.O. Box 122 122761. Minneapolis, MN 
55412. 


WINEMAKERS BEERMAKERS EX- 
TRAORDINARY INFORMATIVE CAT- 
ALOG FREE, 350 Equipment, Ingredi- 
ents items. Danemberger's, Box 276- 
5. New Berlin, IL 62670. 


79 BUY IT WHOLESALE 
QU BUY anything wholesale. How? Send 
TDL 


$1.50 Company, P.O. 
2282, Stuart, FL 33494. 


FREE WHOLESALE CATALOGUE. 
inowmobile, motorcycle, small engine 
arts, fiberglass supplies. Mfg. Sup- 
ly, Box 157-P, Dorchester, WI 54425. 


WATCH, Clock, Jewelry Tools and 
Parts. Catalog $1.00. Kilb Company. 
Dept, S. Drawer 8-A, Milwaukee, Wi 


"WHOLESALE Bargains, Imports, 
‘loseouts, Liquidations, Surplus. Free 
nformation. Southwest, Box 449-L, 
Yoel, MO 64854. 


400,000 BARGAINS Below Whole- 
ale! Many Free! Liquidations у. o. 
floseouts!’, ... Job Lots |. » Single 

mples, Free Details. Worldwide Bar- 
ainhuniers, "Sox 730-B, Holland, MI 
(9423. 


20 ADVERTISING 
AGENCIES & SERVICES 


ADVERTISING Spectaculars - Full 
Page Advertisements In Famous 
100,000 + Circulation Magazines, - 
Below $200, List $3.00. Saltz, 2370 
cast 16th, Brooklyn 11229. 


ADVERTISING Ratebook leading 
iewspapers, magazines — $1.00, For 
nallorder business, salesmen, etc. Chi- 
ago Advertising Agency, 28-EPS 
jackson, Chicago 60604. 


33 RUBBER STAMPS & 
OFFICE SUPPLIES 


WOOD DESK STAMPS, POCKET 
STAMPS. New Low Prices. Free Bro- 
shure, Wingerter, Box 676, Elmhurst, 
VY 1137: 


FREE Brochure On Custom Made 
Rubber Stamps, Watson's, Phillips, NE 


FREE Literature Self-Inking Rub- 
ber Stamps. RME Stamps, 132 Farm- 
rest, Rush, NY 14543. 


94 PRINTING, 
MULTIGRAPHING, ETC. 


1000 GUMMED Address. Labels 
$1.25, Canada $1.50. Walt's, Box 
960, South Bend, IN 46624. 


WHOLESALE, Printing, Office Sup- 
plies, Equipment, Free Catalog. Atla 
je Box 1678-PS7, Florence, SC 


REMARKABLE Memographer under 
40.00. Details - R&M, Enterprises, 
lox 553, Craig, CO 81625, 


85 PRINTING & RUBBER 
STAMP OUTFITS 


COMPLETE rubber stamp outfits. 
Wholesale supplies. Same ship- 
ment. Catalog $1.0 deductible, Star 
Stamp Supply, 732 Federal, Chicago 


‚ BARGAINS; 1250 Offset Press 
Mimeographs, Office Machines, Dixi 
graph, King, NC, 27021. 


SAVE over $300 on Rubber Stamp 
Presses, Details $1. Tolson, 590 Alden, 


RUBBER Stamp Supplies: Starting 
Qutüts, Catalog $1.00. Deductable. 
Martin's, 1432 Major, Jefferson City, 
MO 65101, 


RUBBER stamp outfits, suppli 
ree catalog, Fast service. Jackson's 
Supply, Brownsville Rd., Mt. Vernon, 
L 62864. 


SIMPLE-X RUBBER STAMP PRESS- 
ES. Hydraulic Operated, Electrically 
Heated, Sizes 5”хВ”, 8""x12". 
10"; Starting Outfits, Order for 
Presses, Supplies Shipped Day Re- 
seived. Send $2.00 for Catalog and 
rochüre. Custom Manufacturing, Box 
211-PS, Springfeld, MO 65801. 


PRINT YOUR OWN — Printing 
Presses, Type, Supplies Direct From 

ory. Send 25c for Catalog and 
Samples to: Kelsey Company, DS, 
Meriden, CT 06450. 


38 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry, 
iold Teeth, Rings, Diamonds, Watc 
is, Silver, Platinum, Mail Articles To- 
lay. Free gift with Information. Chi- 
ago Gold & Precious Metals, 6E 
Monroe. Dept. 1157, Chicago. 60603. 


WANTED — Gold, silver, platinum 
(any form). Highest Prices. Infor- 
nation free, Wilmot's 345-R South 
ilassell, Orange, СА 92666. 


HIGHEST CASH IMMEDIATELY 
‘OR Old Gold, Silver, Platinum, Jew- 
Iry, Gold Teeth, Watches, Diamonds. 
spectacles. Free Information. Rose n 
lustries, 29-Y East Madison, Chicago, 
L 60602. Established 1934, 


39 WATCHES, CLOCKS— 
SALES & SERVICE 


FAMOUS “Junghans” Batterie Clock 
fovements, great choice of hands, 
umerals étc. The Pendulum, 615 
Sroughton, Victoria, B.C. Canada VEW 


Р 


WATCH and Clock Repairing Books. 
Tools. Materials. Free Catalogs. North 
American, Вох 77-ВС. Fox River 
Grove, IL 60021. 


91 OF INTEREST TO ALL 


GENEALOGY KIT. Instructions / Mi 
terials. Ideal Hobby or Gift. $3.00 t. 
Lineage. Route 4, Box 45, Spokane, 
WA 99304. 


BIORHYTHMIC curves scientifically 
predict good and bad performance 
periods and critical days. Birthdate and 
$2.00 - Box 2381, Arlington, VA 


DON'T Die without a Will! Send for 
blank Will form. $2 95. 10-Day Guar- 
antee. Happy Living Enterprises, Dept. 
WFP6, Gray, ME 04039. 


EASY To Read, Personalized Bio- 
rhythm Charts. Used in Europe since 
the 1880's. Now used in U.S. Industry 
to predict daily life cycles. Send $2.00 
with date of birth, Y.D.G, Inc. P. О. 
Box 763. Merrimack, NH 03084 


DON'T Die Without Will! Blank Will 
Form Protects Your Family. Only 
$2.00 Guaranteed! Order todavi! Send 
To Best Bargain Products, ATB, 921 
Fulton St., San Francisco, CA 94117. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


RADIO CONTROL Airplanes, Boats, 
Helicopters. Big Discount Catalog 
$3.00. Modelers Supply, Box 7185, 
Montgomery, AL 36107. 


SHIP and Yacht model 
Pine construction Hull 
prints, Send $1.00 for Illustrated cat- 
alog, А. J. Fisher Inc.. 1002 Etowah 
Avenue, Royal Oak, Mi 48067. 


SHIP Model Kits, fittings, plan: 
books, tools, engines, motors. 197 


illustrated catalog $1.00 

le with first order. 
Company, Dept. PS, Route 128, Ded- 
ham, МА 02026. 


ELECTRONIC ignition for glowplug 
model engines. Details, write: D. 
Wright Co.. 10191 Dupont St., Colum- 
bia Twp. OH 44028. 


94 FOR INVENTORS 


SHOULD You PATENT YOUR IN- 
VENTION? For FREE U.S. Government 
repared information on seeking quali- 
led advice on invention protection 
and development, and the names of 
REGISTERED patent attorneys and 
avents in your locality, write: Com- 
missioner of Patents and Trademarks, 
Box 8B. Washington, D.C. 20231. Paid 
for by American Patent Law Associa- 
ion. 


SAVE HUNDREDS-Illustrated do 
it yourself book by successful inven- 
tor "How to Patent & Sell An Inven- 
tion, Without Being Ripped Off” $5.00 
from D. & B. Enterprises, Box 521. 
Sherman, TX 15090. 


INVENTORS: Free information on 
offering your invention for sale. Kes- 
sler Sales Corporation, C-77-FI, Fre- 
mont. OH 43420. 


AVOID PIRACY - PROTECT & 
PROFIT from your invention. Step 
by step Guidebook and Forms $7.50 
International Register of Ideas, 663 
Fifth Avenue, NYC 10022. 


102 METAL DETECTORS 
TREASURE FINDERS, 


FIND Lost Treasure! Coins, Gold, All 
Metals, Many Models from $59.95. 
Free Catalog, Compass Metal Detec- 
tors. Dept. PCU7, Box 366, Forest 
Grove, OR 97116. 


SERIOUS COIN SHOOTERS - Sem- 
tech's solid-state METL-SENSOR pin- 
points ALL metal objects, yet defines 
the target before you dig, FOR FREE 
literature write: Semtech Corporation. 
852 Mitchell Rd. Newbury Park, СА 


RECOVER LOST COINS, JEWEL: 
Gold, Silver, Relics. D-Tex detectors 
reject trash. but find deeply buried 
treasures of ‘all sizes. Free Literature. 
D-TEX ELECTRONICS, Box 451-Y, 
Garland, TX 75040. 


BURIED TREASURE 


E7 Locate from a LONG DISTANCE 


with Ultra Sensitive DIRECTIONAL Locator 


SEND FOR 
FREE INFORMATIVE BROCHURE 


= RESEARCH PRODUCTS 
вох ЕТТЙ TAMPA, покра 22611 


REMEMBER 
EVERYTHING 


YouWant To ‘ 
INSTANTLY! 


Effortlessly . . . 

easily сой to mind memories, names, numbers, 
onything-with complete accuracy! 
Using oncient but long-forgotten principles- 
once again being proven in scientific circles the 
world over-you con release knowledge, ideas 
and powers you never knew you possessed! 
Prove to yourself you already have a perfect 
memory-that oll you need ore simple instant 
recall techniques, which we reveal in detail 
NO DULL MEMORIZING. Write to: BETTY 


Life Dynamics Fellowship mo 
P.0. Pox 418, GDU ЕТА! 
2935 CHILLON WAY, LAGUNA BEACH, CA 92652 
ELECTROPHOTOGRAPHS cf your 
favorite charms. Details, send 25c. 
Spu/Electrographics, P.O. Box 40754, 
St. Petersburg, FL 33710, 
DON'T DIE without a will! Blank 
will form protects your family. Only 
$2— guaranteed. Order today!! Forms, 


FIND colne, jewelry. gold nuggets 
with new patented detector, Astound- 
ing range. Unaffected by concentrated 
black sand, mineralized ground, Re- 
jects metallic trash. Free catalogue. 
Gardiner Electronics, Dept. 1, 4729 N. 
Tth Avenue, Phoenix, AZ 85013. 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Pow- 
erful Models, Instant Financing avail- 
able. Write 'or call for free catalog. 
Phone (713)-682-2728 day or night. 
Relco, Dept. AA22, Box 10839, Hous- 
ton, TX 77018, 


105 MISCELLANEOUS 


METRIC pocket tape measure: 10 
metre, bright yellow; epoxy coated, 
dial wind, Send $3.95: Metriculum 3. 
Р.О. Box 6455, Lawrenceville, Nj 
08648. 


Вох 891, Dept. 1-А, Я 
Box 8 ері Ottumwa, 1А 
TRANSCENDENTAL MEDITATION 
TECHNIQUE. Complete instructions 
$250; Trans-Med, Box вт, Alpine, NJ 


SECRET OF SECRETS 
Many people search a life 
time and never find the 
SECRET OF SECRETS, 
but you can! Will you al- 
ЖОМЕ ga 
3 
SECRETS can do for you? My Friend we think 
Bi IE e daa, re ga T 
amazing SECRET OF SECRETS. MAIL TODAY 


WRITE: MAILBOX GIFTS, 4707 Venice Rd., 
Box 1012, Dept. PS7, Sandusky, OH 44870. 


INVESTIGATORS, Latest Electron- 
ic Aids, Write: Clifton, Вох 220-F, 
Miami, FL 33168. 


ORNAMENTAL Iron designs. Book 
of 1600 beautiful practical designs 
for railings, columns, etc. Free litera- 
ture, Cunningham, 3881 South 3200 


West-P. О. Box 20005S, Salt Lake 
City, UT 84120. 
BOOKS оп Antiques and their 


Prices. Free Circular! Period Books, 


Uniontown, PA 15401. 


MAGNETS АП Types. Special — 20 
disc. or 10 bar, or 2 sticks, or 8 as- 
Sorted magnets: $1.00. Magnets, Box 
192-B. Randalistown, MD 21133. 


IS MAIL ORDER for you? Free de- 
tails, Shu-Rich, Box 128, Tesuque, NM 


PHOTO IDENTIFICATION CARDS., 
Guaranteed!! SAMPLES 25c. Bascco, 
Box 3461-PS67, Providence. Ri 
029 


'SUPERLITES. Non-electric, Chemi- 
luminescent Lightsticks 3/$5.50. Two 
Second Solar Lighter $6.50. Box 1118, 
Bridgeport, CT 0660 

METRIC, English, Square, Cubic, 
Biblical, Nautical conversion chart and 
tables. Over 4,000 accurate references, 
Attractive, copyrighted, two poster set 

5.00. Hammer & Saw Designers, Box 

04. Dept B10, Newark, ОН 43055 


$1,000,000. YOU can become mil- 
lionaire overnight. Eastern States Lot- 
teries. Details free. Eastern, Box 262. 
Salem, NJ 08079. 

PHOTO identification Cards. Sam- 
ples 25c, Documents, Box 5684P, El 
Monte, CA 91731. 


A COMING Whirlwind to sweep this 
earth! Free Information! Writo: Har- 
vest PS, Jefferson City, MO 65101, 


“RULE Others with Thoughts,” (Te- 
lepathy) Write: Clarion, Box 2109-A6, 
Chicago 6069 


Use my vnbe ние learned oyr- 
Jem fo eom over $30.00 on HOUR in 
опу сойло, Play relored, No cords or 


oh 


ond IT WORKS! 


ЖАКАШ 
DETAILS УА ARMAR. 

RAY, Box 281, 
һы ши ши - Án um шш m шиш 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.D,s. . Free 
revealing | details. ‘Counseling, Вох 
389-SP7, Tustin, CA 92680. 


DETERMINE your net worth, In- 
structions, forms. $2.00. LP Рїпап- 
cial, 48 Springfield Street, Somerville, 
МА'02143. 


BRIDGE solitare, $3. Teach/learn 
bridge succinctly, mhemonically, $1.00. 
ACES, Box 4545P, Trenton, NJ 08611. 


107 HEARING AIDS 
FREE HEARING AID CATALOG — 


FREE BOOK. Prophet Elijah Com- 


ES Bt Se ON 
t. 58, 481 Thurston Road, Roch- 

MANUFACTURERS Dster, NY 14819. 
MANUFACTURERS WANTED, NEW OB TRUE зева 


INVENTIONS. Consumer ^ products, 
Tovs, Hardware. Excellent profit poten- 
tial. ‘Contact Grants Tender Co., GPO 
Box 731-B, NYC 10001. 


95 INVENTIONS WANTED 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you. Kessler Sales Corp, C-77-IW. 
Fremont, ОН 43420. 


97 GOOD EATING 


PORK sausage seasoning, 
and informi Makes up to 50 
pounds. $5.45. TRUE SOUTHERN 
SEASONING, Р.О. Box 506. Andalusia, 
AL 36420. 


SUPERB cream cheese pound cake 
Recipe $1. Percoco, Box 456, Nescon- 
set, NY 11767. 


100 WANTED TO BUY 


IUICKSILVER. platinum, — silver, 
old! Ores analyzed. Mercury Terminal, 
jorwood, МА 02062, 


recipe 


d envelope for 


self-addressed stam; 
727 N. Main, 


free samples. NIPC 
Las Vegas, NV 89101. 


BE ORGANIZED 
IF You save your сори 

Science here's а great wi 
them from getting | torn. 
Heavy, quali 
hold à year’s issues. 
Only $4.95 еас! 
$24.00 postpaí 
Jesse Jones Corp. Р.О. 
Philadelphia, PA 19141. 


106 PERSONAL 


RECORD Telephone Conversations’ 
Privately — Automatically, Leave Re- 
corder Unattended. Roberts, Box 49- 
Pi Parkridge, IL 60068. 


PHOTO IDENTIFICATION Саг 
Authentic Laminated Walletsize Sam- 
ples Catalog. Send Stamp and 25c. 
Security-s, 2120 Paradise, Las Vegas, 
NV 89104. 


PERSONALIZED BADGES Any pi 
ture, slogen or name on 2" badge. 
$1.00 + S.A-S.E. — MILLIS-BADGE, 
Р.О. Box 285, Millis, MA 02054. 

NEW Luxury Car Without Cost! Free 
Details. Codex-E, Box 6073, Toledo, 
OH 43614, 


etc. 
-constructed file ‘boxes 
Gold embossed 
3 for $14.00. 6 for 
Order today from 

Box 5120, 


dirty, 


Save V2 л by quali, Write "MONEY- 
SAVERS," 9530PS-7 Langdon, Sep- 
ulveda, CA 91343. 


HEARING AIDS 


ALL TYPES BY MAIL 
FREE HOME TRIALS 
HUGE SAVINGS. TRY 
BEFORE YOU BUY! 
WRITE TODAY 


RHODES -Brookport, Ill. 62910 


HUGE SAVINGS. Eliminate di 
markup. Free Trial Batterles whole- 
sale. Terms Arranged. Lloyds-PSC, 
Rockford. IL 61104. 

AMERICEAR. Tremendous Price 
Breakthrough. Hearing YOU Can Af- 
ford. Free Trial, 1411 Santa Rosa Ave- 
nue, Santa Barbara, CA 93109. 


HEARING AIDS 
^ PRICE CATALOG FREE! 


SUPER SAVINGS! New Finest. 
All types. Buy DIRECT & ‘save up 
fo HALF! No: salesmen. Sold by 


AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-7D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


product 


Popular 


science 


701 No-Wax Flooring 

Colorful brochure describes no-wax flooring for new homes and 
remodeling projects. Photos show attractive rooms with close- 
ups of the many types of patterns available. From Armstrong 
Cork Co. Free 


702 Accutrac Catalog 
Six-page catalog describes Accutrac. Also includes cover letter 
from the president of BSR. Free 


703 Supreme Camera Lens Covers 

Brochure details the Supreme Lens Cover's screw-on features 
that eliminate the cost and aggravation of misplacing the vital 
lens shield. Cover seals out dust and moisture with just a flip of 
a finger. From Chickering/Howell. Free 


704 Microcomputer Recipe Book 

Brochure from Computer Center, Inc., covers microcomputers 
from soup to nuts. Menu of suggested systems and components 
for business, scientific, and hobbyist applications. 25¢ 


705 CB Accessories 
Twelve-page catalog features CB radio accessories, including me- 
ters, antennas, and speakers. From Cubic Corp. (Siltronix). Free 


706 Audio Systems 

Catalog of products manufactured by Dynaco Co. Includes 
kits for the hobbyist, and the different models of preamplifi 
amplifiers, tuners, and loudspeakers. Free 


s, 


707 Fram/Autolite Car-Care Guide 

Handy 44-page illustrated glove-compartment manual covers 
mechanical basics and practical maintenance. Special 10-page 
section lists symptoms, causes, and methods of correction. 50g 


708 Heat Pumps 

Question-and-answer folder discusses year-round heating and 
cooling with an electric heat pump. From General Electric Co. 
ree 


709 Мнн Parts Catalog 

Home Replacement Center's 48-page catalog contains replace- 
ment parts for windows; mobile homes; closet, patio, storm, and 
garage doors; recreational vehicles; plus security items. $1 


710 Hyde Manufacturing's How To Book 

Catalog shows how to prepare surfaces for painting, decorating, 
restoration projects, dry-wall joint finishing; how to cut and trim 
decorative materials; hang wallpaper—plus dozens of other time- 
saving decorating tips. 24 pages. 50g 


711 Simple Solution to Automatic-Transmission Overheating 
Brochure explains the functions and designs of the Integrity Auto- 
matic Transmission Kooler. Size chart and explanation of guaran- 
tee included. Free 


712 Canoes and Dinghies that Fit in a Suitcase 

Inflatable, compact to store, portably light, almost puncture- 
proof, tough enough for mounted four-hp motor. Wood-slat floor 
adds stability, can be rolled up. From Leisure Imports, Inc. Free 


information 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


713 The Marine Opportunity Book 4 
For high-school seniors and grads aged 17 to 24. The Marine 
Corps offers a colorful, 16-page book that can help you make 
some decisions about your future. From Market Compilation & 
Research. Free 


714 Home Fire Protection 

Maximum Security Center's brochure, “The Brutal Truth," offers 
information on home fire protection and how to make your home 
safer. Free 


715 Replacement Window Channels " 
Brochure on ‘Window Repair Kit" for the do-it-yourselfer. From 
Quaker City Manufacturing Co. Free 


716 Reynolds Aluminum | " 
Brochure entitled "Repair, Improve, Create" includes instruc- 
tions on how to use Reynolds Do-It-Yourself Aluminum for home 
improvements and repairs. Contains plans for several easy-to- 
build projects. $1.95 


717 Sakrete Projects. . | 
Project booklet explains how to build 18 projects professionally. 
Includes catalog sheet on Megamix and its multipurpose usage. 
25g 


718 The ABC's of CB m 
Compact, entertaining, informative booklet offers a basic intro- 
duction to CB communications and equipment, the more popular 
- Code" ыыы) and a dictionary of commonly used 
CB jargon. From Sparkomatic Corp. 50e 


719 Homeowners How To Handbook , 
Current issue of Popular Science's source of expert advice to 
homeowners on how to repair, remodel, and maintain their 
homes and keep their lawns and gardens attractive. $1.50 


720 Wood-Finishing Handbook | 
Carver Tripp's complete wood-finishing handbook offers ideas 
and techniques for quick and easy finishing or refinishing of 
practically any surface. Over 130 colors and seven finishes. 50g 


721 Vermont Bicentennial Calendar of Summer Events 

Brochure includes Vermont attractions such as museums, steam- 
train rides, summer theaters, flea markets, antique shows, craft 
shows, athletic events, and church suppers. From Vermont De- 
velopment Agency. Free 


722 Home Hydroponics and How To Do It " " 
Illustrated book on the art of growing plants without soil by J. 
L. "Lem" Jones, recognized world authority on the subject. In- 
cludes new and unusual methods to grow without soil—indoors 
and out. From Ward Ritchie Press. $5.95 


723 Paneling Brochures 

Weyerhauser's paneling brochures include natural hardwood 
veneers and simulated woodgrains. Decorative printed and vinyl 
overlaid plywood in many patterns, textures, and colors. Also in- 
cludes a how-to-install booklet. Free 


724 Firewood Facts 

Woodings-Verona's booklet gives useful information on firewood 
—where to find it, how to split it, how to store it, and the burn- 
ing and heating rating of different types of wood. Free 
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THIS OFFER EXPIRES SEPT. 30, 1977 | 


Р.О. Box 2748, Clinton, lowa 52732 Ц 
Please send the items checked below. | ат enclosing 254 handling charges Н 

(any number of items) plus amount required for priced items. 1 AM ENCLOSING | 

[1701 [1705 [1709 ($1) 0713 0717 (25) 1721 for priced items І 
0702 [1706 (710600 074 [1718(500 [7722 ($5.95) 25 for handlin 1 
[1703 0 707 (50 [3711 ons [1719 ($1.50) [1723 P g I 
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Please send cash, check, or money order made out to Popular Science. 
No stamps. Allow approximately 4-6 weeks delivery. 
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CHEVY 


SUPERWAGON CAN SEAT, HOLD, TOW 
MORE THAN ANY ORDINARY WAGON. 


Carries up to nine, holds up to 144 cu. ft. 
ff | Suburban's wide front seat handles 
three people comfortably with room left over 
for 144 cu. ft. of cargo. With the available 
second seat you carry six people and 92.8 
cu. ft. of cargo. And with the available third 
seat, Suburban accommodates nine people 
with 35 cu. ft. of cargo area left over. 


Moves up to 14,500 
pounds. If ever a wagon 
deserved to be called super, 
you're looking at it. A prop 
erly equipped Series C20 
Suburban with available 
equipment can move up to 
14,500 Ibs. That includes 
Suburban, passengers, 
cargo and trailer. 


Truck tough. Suburban 
has a rugged chassis with 
Massive Girder Beam front 
suspension and coil springs, 
multi-leaf rear springs, front 
disc and finned rear drum 
computer-matched brake 
system. 


Super selection, too. 
Choose from a wide selec- 


{ tion of available options, 


including Chevy's full-time 
4-wheel drive, All Weather 
air conditioning both front 
and rear, and a convenient 
wagon-type tailgate. 


Chevy Suburban can seat, 
hold, tow more than any 
ordinary wagon. 


That’s super! 


BUILT TO STAY TOUGH 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


13 mg. "tar", 0.9 mg. nicotine av. per cigarette, FIC Report. DEC. 


